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PREFACE 


J have; i'or years bet u anxious that NATURAL HllfTGRY^hQiiUi.'^ 
made a regular Branch of*Education ; because it exereftes both 
ohscjvaut and ihc rriflcclitc powers; funusb.es enjoy m£ht, 
exhaustion , and tends to makc , devotional^^ehngs > habituaJ, i ^^f 
present little Work naa ’jeon Undertaken in the hope that 
roru’uce to such ^result. 

’a its preparation, 1 have aimed at conveying pt 

unnnties of s f ructurc^ by which the principal /^^aions^of thtr* 
a^i.Tiiu kingdom arc distinguished; and of the ^abifcj, economy, arid 
l^scd of ope or more of die most common native species belonging W* 
cadi nf these groups. Foreign species*are«Dcgasion^y men,tion%fd 
- ufcgajPfcmexion with their Asspective classeB^yt the “ hom$ pftduce 
forms the *’ staple commodity .’ 1 

The exercise of memory involved in the repetition of scientmo* 

cirrus, or m the recital ‘of anecdotes respecting thc*arumalt* of the 
. i re tic or tropical regions, 13, compAatavely, oJ' little importance. The 
preat object should be to brny* natural-history knowledge home tr- 
ibe personal expe uence of the purif. To* teach him* to observe, to, 
classify his observations, and to reason upon thorn ;*and thus to invest 
with interest, yie CCyTMON OBJECTS which he secs around him- 
Small collections of natural objects made the pupils themselves, 
would, under the guidance of a judicious teacher, be of great valu^' 
:n this specie* of mental culture, and would form the much -pi '.zed' 
ornaments of the schpol-room. 

The piCocnt volume has hecn prepared ^atnid* the scanty leisure 
incidental to the lift- of a man of business. It will, therefore, I hope, 
be regarded with 1 1 ululgcnce, both by the Naturalist, and by him who 
is practically engage I m the important duties of the school -room. 

R. PATTERSON. 

3 , College Square, North. 

September bth, 18413 . 


Note. — The illustrations, for the most part, are those emploved in the 
14 Court Elementaire de Zoologk‘" of M. Milne Edw|fda l a work adopted by ■ 
the Council of Public Instruction in France. 
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INTRODUCTION TO, ZOOLOGY, J 

/ 

a * 

FOR $irE 

US*E OF SCHOOLS. 


“ These are thy glorious works, 1’arftotqf good — 

„ Almighty ! Thiiw tliis universal fefrne, • • 

Thus wondf(jus fidr; Thyself how Wondrous, then, 
UnapealariMeFSrfo alt’st above the he&vgps — • r * 

To ttA^visibte, or dimly seen 
> IfFi&lse thy lowest works; yet these declare • 

Thy goodueae beyond thought, and po^er divine.’' — MiLToy. 


The word “Zoology” is derived from two Greek Words, and 
* signifies a knowledge of aniujals. The science which teaches 
^the structure, habits, and classification of animals is Zoology: 
;;the person by whom such knowledge has J)een acquired is a 
%SZoologist. 

SjJ When we regard man as the head of the animal creation, 
#and trace the various gradations of structure and intelligence 
between him and some of the humblest ^organized tribes of 
or when we think of the* countless multitudes of 
scattered over the earth, and diffused ’throughout its 
it might seem that any attempt to form them into 
r to distinguish the several species, and bestow on them 
tpriate .names, would be altogether unavailing. 

But what the labour of an individual would be insufficient 
set, the combined exertions of many arjf, in the course of 
able to accomplish ; and as man possesses the power 
transmitting by writing the knowledge he has acquired, 
enalded to benefit by the toil qpd exertion of those 
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jvlio havot gone before us, and take advaitfa^ o$ the materials 
which their industry kas collected. - , ’ . 

The first and most obvious thhig to*be done, is to fix ujton 
some good distinguishing marks, *>y whieb^tbe prii] cij^groiips 
of animals^may be separated iVom each dflfoor. This would, 
al fii^r^ight, appear an easy matter. TJuifi, birds might be 
distinguished by the power of flight \ and fishes by that of 
living Aid swimming in the wafer. Hut a little attention 
would show, that such characteristics would, in both cases, 
lead to erroneous results. -The bat flies in the air, yet it 
brings forth its ydung alive stud suckles them as the domestic 
cat would do. The whale lives in the sea; but, while in the 
fif^fie^hcart has only two compartments, *the blood is cohl, ; 
auil respiration is effected by giMs ; the whale has a heart fuT- t> 
nislied, like that of the ox, with four compartments, the blooff; 
is w T arm, aiuF <brea tiling is carried on by lungs. The fish 
deposits its spawn, a*d the young, when liberated from* the 
eggs, provide fol tfiem. selves according to their several instincts. 
The young of the whale, on the cor f ra;;y, are brought forth 5 
alive, are objects r of maternal solicitude, and ^vre suckled with * 
affectionate assiduity. The bat, though flyingS'r" the air, Is \ 
not therefore, a bird; the "whale, though swimming in the sea, . 
is not therefore, a fish. They both belong to the senne division * 
a* our large domestic (paid ni] reds, which, from the circum- 
stance of rhoir suckling their young, are grouped together by • 
c the expressive term “Mammalia.” 

It is obvious, therefore, that structure uniat form the basis 
of classification. And in the present state of our knowledge, 
it is no less obvious that arrangements, based on the structure’ 
of one particular organ, or one series of organs' to the exclusion 
of others, would be incomplete, and would lead to error. All 
organs must In considered, and internal as well as external 
structure must be examined before, anv true systematic 
arrangement can ‘ be attained; and this will be complete, 
exactly in proportion to the extent and the accuracy of OU^‘ 
knowledge. The great object is, to arrange animals in such’,, 
a wav as to exhibit their true affinities to each other, and to., 
embody. with regard to each group, tin* most comprehensive 
truths regarding .them which the conjoined labours of eminent 
men have as yet elicited. 

Latnarck, a distinguished French naturalist, proposed qr* 1 ' 
ranging all animals according to the presence or absence of a , 
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skull, and a backbone or vertebral column; and this division 
is so convenient and so obvious, that it is still retained 
JJrit Baron Cuvier pointed gmt, that great and important 
differences exist among the* in vertebrate annuals, or tl 40 .se 
which are destitute of a skull and festebraJ column — dif- 
ferences so great \s to justify a further subdivision^ and 
that according to the modifications of the nervon.s*systcjp, tin* 
entire animal kingdom mi&ht be divided into four primary 
groups, — one of them consisting of the vertebratod animals^ 
and three of those which are invertebrate*!. m Adopting these 
views, we follow the illustrious O-uvicr in dividing the whole 
animal kingdom into four great groups, or sub-kingdoms; 
namely, — * 

I. Vcrtebrated animals, or Vertdmtfa; # 


[lNVEUTKBKATA.] • B 


II. Soft-bodied animals, or gUoltusca ; 

III. Articulated animals, or Atiiwdaia; •* • # 

IV. Radiated jfnimals, or Jiadiata. 


To begin wj#J these at the foot of the scale and gradually 
ascend) is the. best mode of preparing to enter with advantage, 
on the consoler at ion of the higlief ranks eff organized beings. 
Our attention should, tluyeforj, be directed in the first plan*, 
to the Radiated animals. • 


11 A MATE]) ANIMATES! 

• 

/ “■ O Lord, how manifold are thy works! in wisdom hast thou m.uh* 
them all: the wirth is full of lliy riih«\s: mi Ihi* grout and wide wis. 
wherein are things creeping inmintcrnhlc. hotli am I great licasK” - 

. j Psalms. • _ 

[If we pick up a common star- fish, which has been left upon 
.the beach by the retiring tide, we notice that the limbs or 
anus of the animal art 1 like radii, diverging from a common 
Centre, or like rays surrounding a central disc. From thb 
j^rcumstance ir is termed a grayed” or “radiated” animal. 

*' In other species belonging to the same great class, the 
radiated structure, is not at first sight so obvious. It will, 
however, be easily detected in the sea-urchin (echinus), although 
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the outline of the animal is so ^different. In others, it will 
be found — not in thc*geueral aspect of the body, but in tht? 
radiated arrangement of the p^rts surrounding the immlhr. 
Whprever, throughout tills division of the animal Jyjggdom, 
wc arc ablfl to trace in ■the body the existence of a nervous 
systerj^it partakes of that radiated appearance, which, in 
sonic ^sycci&s, is presented by the external figure. Some 
creature, in which no nervous syStom has as yet been dis- 
covered, are included in this division; and as our knowledge 
of their st^uctur^ and habits* is increased, our present classifi- 
cation must be revised and pefhaps amended. 

The Radiated animals may be treated of under four* pri- 
r niai^^li Visions or “ classe^,” in each of which there an* found 
animals of a higher and a lower* grade of organization, viz . : — 

Ikiyujoria, or Infusory Animalcules; 

Eatozna, t or Internal Parasites; 

«• '* Z(H)j*ht/ta y or l'olyps; 

Jiadiaria, or Rayed Atpimy* 4 


CLASS INFUSORIA, or INFUSORY ANIMALCULES. 

. • 

* » “ \Y I umu Llio pool 

Stands mantled o'er wftli green, invisible 
• Amid tlir flouting verdure, millions strJVy.'" — T homson. 


If any vegetable substance be allowed to remain for about tei$ 
days in ty.glafis.of water, exposed in a window to the rays of 
the sun, the water wil> appear to the naked eye to have 
undergone littUt change. Rut if a drop be taken from thej 
surface and placed under the microscope, it will exhibit suet: 
a multitude of living beings swimming about, that the spe<5*| 
tacle cannot be looked upon for the first time without surprise! 
and c\en astonishment. Nor is the feeling of wonder diraiJj 
nished when we endeavour to calculate their size, and form’ 
s.une estimate of their uunibcfs. If a drop of the water| 

* The sponges ( Puri fern ) are oniittefl, as naturalists .ire not yet 
agreed hs. t*» tlieir true nature. « 
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containing them be placed jjetwccn tAvo pieces of -glass, tli^y * 
Vill be seen swimming about with perfect ease in that little 
of liquid, and passing* and nr passing without even coming 



into contact. The globules pf blond in the human body are 
variously estimated in regard to size, but when magnified 
1 80,000 times do not exhibit an image large* Jhan the accuin- 
puAgiug figure. Miuiy of the infusor^ animalcules arc, 


however, still more minute, so that IBOfOQG of tfiem 
placed together iflitlitf paper, would occupy even a * 
smaller surface. * • 


Professo»’ Ehrcnberg, of Berlin, has calculated, that 2000 
of th^m placed together ‘would measure but one line, or tin 1 
twelfth pa$t of an inch. According to tins estimate, a single 
drop of water might cpntaiti 500 millions of these minute 
animals, a number nearly equalling that of the whole human 
. species iioav existing on tin 1 earth ! * * 

• But although these animalcules abound in infusions of auini.il 
or vegetable mat ter — whence their name utfumrif r — they an* 
not restricted to such situations. They are* numerous in ail 
countries, and fire found in all waters; not merely in those of 
the stagnant pool, but in lakes, in rivers, and in the sea itself. 
From materials furnished to him by the late antarctic expedi- 
tion, Elircnborg* lias ascertained* that they exist eyon in 
the ice and snow of the polar sea, and that th«y are abundant 
,vnot only in inland seas, and in the vicinity of land, but that 
•the clearest and purest water, taken from the open sea, and 
far from land, is crowded with microscopic life. These minute 
^organisms have been found living at tin* depth of 270 fathoms 


' Wfc >■ — I. Mmitrds. II. TruJht'fHfv Iff. Ewhilix, flask animalriilr 
•IV. Paritrnrri/un. V. Kulpotlu. VI. Tnitfulms, when moving upon niie.ro. 
scopic vegetables. 

* Eltnmberg on Miciostnpii kilo in tlie Oec.an ill the South Pole, ami 
i at considerable depths — Aimak Nat. Hfcjt. Slop. 181-1. 1‘ji^re IHp. 

A *? 
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(J (520 feet), and, consequently, subjected to a pressure equal 
to 50 atmospheres.* £ior are they houndet. even by these 
localities, for they have been discovered in the cells of plants 
and in other si tuitions where, but a few years ago, tl^ pre- 
sence would not have J) An suspected. - 

As f f, .Vy are so widely diffused, and nuislT in such variety 
of circpinstaftcew, subsist on very different kinds of food, it may 
natural]^ be expected that they musl present very considerable 
diversity of size, form, and structure. These differences 
furnish means by which species can bo distinguished from 
each other; the agreement of several species in some one 
common character enables the naturalist to combine them into 
and, by a repetition of the same process, to unite 
several genera into one larger group, on which some common 
and characteristic name is bestowed. In this way, the, whole 
of the Infusoria? fiiay be arranged in two great divisions. The 
distinguishing channel eristic of the lirst of these is the presence 
in tfyc lMdy*of th£ creature of a mini her of sqcs, or stomachs, in 
which the food is received; and from A&^tiliarity the order 
is called Poty<]astiH*'a, or - L many- stomached 2). In the 
second order, instead of*ihis }»ecu- 
linricy, there is another not Jess re- ] 
markable. About the heald there, are , 
Vi winded lobes, which, when looked 
at under the microscope, seem like 
wheels i* rapid motion; and hence 
the creatures in which this was oh- . 
served were called “ w hccl-animal- a 
rules,” and the order itself Jiotfjera , j 
or wheel-bearing.” The parts do 1 
not in reality move like wheels, hut 
tl»e movements of the delicate hair-, 
like organs with which they are fringed: 



make them seem to do so. 


. -'1 

terms has" 


1 Fitf. S.-J-m i ofiiui s. 


The use of s.-ientilic 
something in it very repulsive to thc< 
young naturalist. J>ufc this otfenfe 
arises ftom the terms being used without any precise, -idea trfT 
their meaning briar g conveyed to the mind of the learn^H* 
When any term is thoroughly understood, there is an end offllG|f 


A ho Lit 7o0 


in ‘.tell Hjii.uv iiidi of surfm* 
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difficulty; and the word once known, it i 5 not readily ’forgotten, 
In the preceding instauce, we have explained the meaning of 
•'the words Tolygastrica and *jRotife,ra, so that we hope there 
will m^be anything difficult or obscure in tlv ,?r use hereafter. 
We shall endeavour to do the same \fitk such othsr scientific 
terms as we may have occasion to employ. Their nftydjer is 
few, and they arc of such great utility that the acquisition of 
them is worthy of a little effort. l>y such means, we fan indi- 
cate to a person in a remote country, and speaking a foreign 
language, the very animal regarding which we liave any fact 
to com muni cate ; and, in like manner, we can know with cer- 
tainty of what animal observations made in other parts of the 
world are recorded. The terms of science are comnftn4fitf*the~ 
men of .science in all countries ; and, if the terms be comctly 
applied, m) doubt or ambiguity can arise. They furnish us 
\vbh the means of expressing the ideas we J vfish to convey, 
witli a precision otherwise unattainable; and the hqbitual use, 
of them assists in giving precision to the illeas themselves, 
and thus forms that mental process which the mind 

of the natural ft must undergo in the acquisition of knowledge. 

It, jinay naturally be asked how, in beings so inconceivably 
minute as the Polygastrica, the fexisteucc of a number oi sto- 
machs could be discovered? The plau adopted by Khrenberg 
for this purpose was iii^eniorfs: — The professor removed some 
of them from the water in which they were found, and placed 
. them in water of the purcst*and most transparent description, 
and, after havttig subjected them to a fast for some time. In; 
put into it an infusion of indigo or carmine which tinged the 
water. When, they began to feed, he found, as the stomachs 
filled, they became visible by the blue or red particle* shining 

1 rough their transparent skins. The bodies of the Poh- 
gtrica are furnished with line hoir-lUu appendages, termed 
(bt;* these are scattered over the. surface, and, by their con- 
..'itiitual movement, propel the little animals through the water, 

I $r*d bring within their reach the. particles of decaying vege- 
I fcafcde matter on which they live. There is reason to believe 
! -that these singular organs of locomotion are not put into 
&aOtivity by the will of the animal; and hence that their 
^^kvement, like that of the. human heart, might continue for 
p&jT' length of time without inducing a feeling of fatigue. 


i’li.- Latin unrd Air eye -l.i sin*.-. 
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■TUB idea teceives eonfirmatioii frpm the fact, that by day or 
night, at* whatever period the Poly gas tyica may be examined, 
the observer wiJ] never find then# in a state of repose, or wif** 
nessjihoui rouses I to activity by the light * e ^> 

The Iiottfcra present ft higher organization than the Poly- 
gastriref* In them wo can trace a nervous system; and we 
observe muscular bands running over 
the body, both longitudinally and trans- 
versely, by means of which they can 
expand or contract their bodies in any 
direction (Fig. 3). The cilia, already 
mentioned as fringing the lob<\s on the 
upper portion of their bodies, by their 
ceaseless Vet ion, cause currents in the 
water, and thus furnish a supply of food,* 
while, at the same time, they act. as 
4 ^Instruments of progression. The lioti- 
ferafecdon the Polygastrica; and they 
are furnished instrument by 

which they can attaciiNtliemselves to 
oik* spot, and .thus, when not in^ined 
to swim about, they can moor them- 
selves at pleasure, and fcdfl at their 
east; on flic nfttriinent which the cur- 
Pi«. 3 . -U\nAyif.t. rents, caused bv the action of the cilia, 
bring within their reach, 'flic Wot if era are remarkable for • 
their tenacity of life. Fontana, an Italian nalhralist, kept a 
number of them for t*wo years and a half in dried sand; yet, 

* in two hours after the application of rain watqjr, the greater 
part recovered life and motion. Spallanzani repeated the* 
experiments with similar results, after having kept the crca- 3 
lures for four y^ars ii* the .torpid state. He further prove® v 
their pb-wer nf revival after apparent death, by alternately ^ 
Mrying ami moistening the same individuals. He tried this 
’^fifteen times; at each exhumation some of the animalcules 
r4id not recover — after the sixteenth time, none of them , 
revived. 

The different modes of reproduction among the Infusoria y' 
are very remarkable Some arc. jarodured from gems or buds, s 
These appear like little, tubercles on the body of the parenfc^- 
increase in, size — assume the form proper to the species — drop 
off, ami become perfect and distinct animals. This mode is 




’infusoria^ -Ajr 

i called gemmiqaroiis. Another, 'vftrich may seem iporo won- 
j dcrful, is by the division of flic body of* the parent into parts? 
G^cli part becoming a flistinti animal, and, by a like process, 
giving Ufe to numerous otheil. This mode, which has been 
termeu" the fast parous, * “ is amazingly productive, 'and 
indeed far surpass in fertility any other with wlueh\vrc are 
acquainted, not excepting the most prolific inserts, or* even 
fishes. Tims, the pwamewium aurclia , if well supp^eS! witli 
food, has been observed to divide every twenty-four hours; 
so that, in a fortnight, allowing flie product of each division 
to multiply at the same rate, J*ti,384 aniaihlcules* would be 
produced from the same stock, and in four weeks the astonish- 
ing number of 208,435,450 new beings would resu^tem*;.;- 
continued repetition of the process. Wo shall feel but little 
surprised, therefore, that, with such powers of increase, Aicse 
minute creatures soon become diffused in c^ijntless myriads 
through the waters adapted to their habits. ”f 

There is yet another mode of propagation *iraong* the Infu-* 
soria, the oviparous^ or /hat from ova or eggs. As the ditches 
in which they l 1 ’ *‘5 drJPup in Summer, tttfe rnimakulea perish; 
but, prior to this, the mature ova burst through the skin of 
the parent, and thus the last acj of the creature’s life is to 
provide fo - the continuance of the species, by depositing 
thousands of fertile gemfs. These are lifted up by the winds, 
arc dispersed through the atmosphere, and float -in the air. 
ready to assume the functions ol* active life, so* soon as they 
are placed in circumstances favourable for its development. 

When we reflect upon the singular structure “of those’ 
miniature existences, small almost to invisibility,”} and on the. 
providential care evinced in maintaining, by such varied 
means, the continuance ol' the species, we see tfc that greatness 
and littleness make no difference to (Sod in his creation or his 
providence.” They reveal to us that fct magnitude is nothing 
in Ilis sight; that He. is pleased to frame 1 and to regard the 
fmall andT weak as benignly and as attentively as the mightv 
the massive.” On further investigation, it would be no 
’less obvious that tlic^o minute and insignificant creatures are 
made the humble instruments of great benefits to man, and of 
important physical changes on the surface of the globe. 

* Latin, tissue divider l ; purio , I produce, 
t Jotics’ Outlines of the Animal Kingdom, 
j Sharon Timur’s Sacred Jlistoj-y of the World. 
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Existing, as they do, everywhere in countless multitudes, 
and endowed with appetites so veracious, it is clear that they 
are well adapted to be the unseen scavengers of nature, and 
that one of they* uses in preatioiris to remove those decaying 
matters wjich would become offensive to our senses and 
dangerous to human life. Having removed those dead and 
decaying substances, and made them a part of their own 
organisation, they in their turn bedtime food for other animal- 
cules, which again serve as nourishment for fishes. They 
fbrm, therefore, one of the fncans by which the salubrity of 
our atmosphere lif preserved 1 # and putrefaction and decay 
rendered conducive, through their instrumentality, to the snp- 
animals, and thus to the sustenance of man 
himqplf. • 

Some species of the Poly gastric animalcules, notwithstanding 
their minuteness* are furnished with shells of various forms 
and sizes. These arc generally formed of silex; and, though 
not displaying thfc rich colours of the shells of the mollusca, 
arc no less beautiful, for the place of ^glpjs^tis supplied by the 
most varied And exquisite patterns of natural svf\pturc (Fig*. 4). 



> Fift. 4. — Shulls ok IxrrsoitiA. 

The large aggregation of them in different part's of the world 
is perhaps the most surprising circumstance in their history, 
especially when we call to mind the fact, that each of these 
minute, and scarcely visible shells is the production of an animal 
which has passed away, and left behind hut this tiny memorial 
of its existence. 

Ehrcnbcrg found that a hill in Hohemia, composed chiefly 
of the polishing substance known in the arts as “tripoli,” was 
one mass of the siliceous fossil shells of these creatures; and 
that in a stratum fourteen feet in thickness, a cubic inch con-" 
tamed the remains of 41,000,000.000 of individuals.* 0u 


* Taylor’s Scjpntifiti Memoirs, vol. i. p. 407. 
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the shores of a lake near Urania, in Sweden, is foiyid a de- 
posit of a similar kind, called by the peasants, “mountain-* 
meal and which they Vise rmxeri up with flonr as an article 
of food. Deposits of fossil Infusoria are not, however, 
confine? to foreign countries. A few .years since, the lfiuin 
Reservoir Company were deepening a small lake a* tew miles 
from Newcastle, in the Comity of Down, and tlig worUinen 
found a white deposit, at the bottom of the excavatvi?. It 
proved to be an excellent material for cleaning and polishing 
plate; and, on subsequent examination, under the microscope* 
of au Irish naturalist, was discovered tv ’consist of fossil 
Infusoria.* The accumulation of similar deposits is at present 
producing important changes in the bed of the Nile, ' 

golar in Nubia, and in the Vdbe at Cuxhaven ; it is even 
choking up some of the harbours in the Hal tic sca.f 

When we consider the dhniimtivc size, of t^cse creatures, 
uud'tlic stupendous monuments which ^iey leave behind, and 
the mighty changes which their unseen labours silently * 
effecting, we miist^dmitn the justice of Ehrenberg’s remark, 

“ truly indeed t|ur microscopic organisms aw very inferior, in 
individual energy, to lions and elephants, hut, in their united 
influences, they are far more important than all tkes?; animals.” 

* * 

CLASS EXTOZOA, or INTERNAL PA,RA SITES. ^ 

• “Verily, fur niipe owne i »:« rt, the more I looke into Nature's workes, 
tlie sooner am l induced to bclccvc of lier, even those things that' seem 
incredible.’' — II ou.ani>’* Pliny. •' -j 


The body of every vertebrate animal forms the abode of 
many other animals that live within it. These creatures con- 
stitute the class Eidi>zott, a word which simply means “ within 
an animal,” and is very appropriate to the, internal paTAsitcs, 
Which constitute the present group. 

/With this class we are sis u*t imperfectly acquainted, hut 
*sotne idea of its numbers may lie formed from the tact, that 
no ip&cs of animal is supposed to be exempt from their 
attacks* and that the human body is infested with uo less 
thaaa eighteen species. It. D stated that every animal has one, 

* Drummond jn Mag. Nat. Hist. 1839. 
f lihrenborg in Edinburgh Phil, -lougial, vpl. xxxi. p. 380. 
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Fig. 5. — Cy6tic Entozoow. 
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or. more species peculiar to itself. If so, the number of species 
^among «the Entozoa arnust exaftd that of all other animals 
existing in the world. I 

These singular beings differ widely in their structure^ Some 
resembling delicate transparent membranes filled with water 
{Fig^ 5»), appear more simple than any^of the Infusoria; 

others are so complex that, 
ilf sony respects, they see.in 
allied to animals of a much 
higher rank in organization. 
Many details pertaining to 
their abode, their uiitrimcnt, 
ami tiicir "means of increase, 
•though interesting to the na- 
turalist, ami important to the 
physician, would here be out 
of place. But as the Entozoa 
' constitution c claSS of the animal kingdom, and cannot, there* 
forts, be passed over in silence, a bri^jj^^e of some of their 
peculiarities- may die inserted. 

They are found in the stomach, in the intestines, in the 
bronchial tubes, in the biliary ducts, and even in the humours 
of the eye. The firmer is well acquainted will, two kinds, 
one of which exists in the braig, anU the other in the liver of . 
the sheep.- One species, tfhicli infests the human body, is the i 
common tapeworm ( T<vnia soli tun, Fig. 6) which is occa- * 
sionally found several yards in length. Its head is furnished* 
with’ four suckers and two rows of recurved bristles, by means 
of winch it is ^enabled to fix. itself securely to any spot'll 
selects. The most singular trait in the structure of the crch- 
ture is the multitude of its joints, and the power w hich each 
of these joints possesses of producing thousands of fertile ova. 
When these ova ccmc to Inaturily, the lower segment of its ‘ 
body breaks off from the upper : the tape- worm may, froSfti 
this peculiarity, be compared to trees or plants which fling ^ 
their seeds when they come to maturity. When the lower ^ 

, segment of the worm separates from the upper pencil, the 

Fig. 5. — «, Cystieerrur eelltihsn\ magnified. — b, tlie head still fui^ti ^IdnUrged.j^ 
Note. — It is this which is found in the cellular tlv J 

pig, and which, when abundant, gives to the flesh of theoanUfi#' 
appearance which has been termed measles, or measly . — Vide Dr. iieT-^ 
lj^ham on Irish Entozoa, in Annals of Nat, History- 
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The great extent of some of the coral reefs very remain V 
able. One on the cast toast of Nqjv Holland is known fc be 
nearly one thousand miles in length, and unbroken for a db-$ 
tauce of 350 miles. Some groups in the Pacific are 1100 to ■ 
1200 in length, by 350 to 400 ip breadth, add theSb are not J 
formed in a ft expanse of deep and tranquil walens, but in the / 
midst of an ocean which is over breaking upon tile barrier,/ 
which the little architects are silently building incite midst 
its uproar. * 

“The ocean,” says Mr. Darwin, “throwing its breakers On'/ 
these outer shores, appear^an invincible enemy, yet we see it 
resisted, and even conquered, by means which seem at first 
most weak and inefficient. No periods of repose*^., 
and the long swell caused by the steady action of the trader 
wind never ceases. The breakers exceed in violence* those of 
our temperate regions ; and it is impossiljje to behold they , 
•without feeling a conviction that pocks of granite or quartz 
would ultimately yield and be demolished by 8tfch # irresistible v 
forces. Yet these low insignificant coral islets stand^and are* 
victorious; £jr here another power, «as antagonist to the 
former, takes part in the contest. The organic forces separate 
the atoms of carbonate of lijpe one by one frdm the foaming 
breaker, and unite them into a symmetrical structure; myriads' 
of architects are at Afork $ay and night, month after month, 
and we sec their soft and gelatinous bodies, through the' 
agency of the vital laws, conquering the* great mechaffica^ 
power of tlye waves of aif ocean, which neither the art of mair< 
nor the inanimate works of Nature could successfully resist,*** 

It was formerly supposed that the cdtal-building polypgtf 
worked in •unfathomable depths, and in the course of agei 
reared their pile to the surface of the water ; and it was also 
conjectured that the oval or circular form of the Lagoon islands' 
might be caused by their being liasecf upon the crajpr of ex?', 
tinct submarine volcanos. Both these hypotheses arc now!; 
abandoned. Recent and widely-extended observations have, 
led to the conclusion that all ther phenomena attending tho, 
ft. growth and structure of coral reefs may be explained by*? 

reference tc the combined operation of three causes: — 

'/ , 1st, — That the species of polypes most efficient as coral;/ 

4 builders work only at liAitcd depths, n<?t exceeding twenty 
\ thirty fathoms.* * $ 
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• 2d, — That Jin the Pacific and Indian oceans are tracts where 
a gfhdual subsidence of tfyo bottom qf the sea is going on ; and 
3d, — That the polypes work most efficiently at the outer 
edge of the reef, where the water is tire purest and best aerated, 
and wheffe theft ftxfd is mo^fc abundant 

To enter info further details upon this subjeef would hero 
1 be out of place-e But this brief notice of the labours of coral- 
^Jmilding ];f>Jjrpes cannot receive a mor% appropriate close than 
^ fthat which has been furnished by the Poet 


i 


•“Millions of millions thus, fronf ago to ago, 

With shiftiest sKlli and toil uny’earmhle, 

No moment and no movement unimproved, 

^Laid line on line, on terrace terrace spread, s 

the heightening, brightening, gradual mound. 

By marvellous structure climbing fcow’nl tlie clay. 

Each wrought alone, yet all together wrought. 

Unconscious, ncjt unworthy instruments. 

By which a hfind invisible was rearing 
, A new. creation in the scscret decj), 

Omippofcme wrought in them, with them, by them: 

Kence what Omnipotence alone could do _• 

Worms di$. 1 s$w the living pile ascenfcj* 

The mausoleum of its architects, 

Still dying upwards as their labours closed : 

Slime tlie material, blit tlie sl^e was turn’d 
To adamant, by their pctriiic touch; ^ 

Frail were tlieir frames, ephemeral theii| lives. 

Their masonry imperishable.” — MA ntoo Micky's l’r.i.U' vn Inland. 

vieffiity of some of the coral islands, tlie sea is of great, and sometimes of 
unfathomable depth. But if, according* to Mr. Darwin's theory’, the 
polypes began originally to buihl at moderate depths, and die foundation^ 
of their structure were gradually carried downwards, by the prolonged 
fyjbsidence of the bottom of the sea, it is obvious, from his statements, 
that the ceaseless labours of the polypes arc capable, in the lapse- of time, 
of producing all the phenomena described. Vide Darwin's interesting 
work on “the Structure and Distribution of Coral Keofs,” and an ah' 
analysis of his theory In Ly/'ll’s Principles of Geology, vol. iii. 
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OltPElf IV — rAsaiDIOIDA. 

• 

There is among the ^molluscous or soft-bodied animals, 
which, in popular language are kyown as*“ shcll-fisfi,” a nu- 
merous order in which the animals aro covered, not with 
calcareous shells, but with a soft membranous covering or 
tunic, and are lienee c ailed tunicated i nolle sea. \iftong them 
is a genus bearing the name of “Ascidia,” one species of 
which is everywhere abundant round our coast. To this the 
Zoophytes of the present oilier bear, i»*some joints, such a 
resemblance in structure, that the name “ Ascidioida” is em- 
ployed to denote the likeness. ^ 



Fig. is.— p^umaxbl^a. ■ 

These polypes are not separated, Hut aggregate ; tlieir * 
polypidoins are very variable, both in form and in material ; 
sometimes enamelling with delicate net-work the frond of a 
sea- weed, or the exterior of a bivalve shell ; at others rising 
teo the aspect of miniature plants, or broad leaf-like expansions. 
Jhey arc furnished with distinct orifices for the reception of 
/food, and for throwing off its undigested remains (Fit/. 15). 
ud the mouth is a circle of retractile tentacula covered with . 


Fig. mutual a uapijp in various positions, magnified. 
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ciha, from whioih circumstance the order has been aptly termed 
“ ciliobrachiafta.” These ailia are “Ccoatrived a double debt 
to pay,” for they not only create currents 'which bring their 
food within the reach of the polypes," but they are organs of 
respiration, anc^ fin 5, in thew aerated water which surrounds 
them, the^ means of fulfilling their appointed functions. 

To this class cf Zoophytes belong the “sea-mats;” or, to use 
$ more scientific term, the species of the genus .“fltistra,” a word 
derived from the Saxon, and signifying to \Veavc. Sonu* of 
these encrust shells or sea- weed/ others present a foliated ap- 
pearance of a" dctcA&nate pattern. They burnish another 
] example, of the great abundance of animal life in some of the 
^ fowbaiitrib^^ Though not thicker than common letter-paper, 
j. they exhibit, either on one or on bctfli sides, successive rows 
; of cells, each of which has been occupied by its own inhabitant,. 

' Jn one species found '^n the Irish coast, and with cells upon one 
J ‘side only. Dr. Grant calculates “there are more than eighteen 

■ cells in a j^qufre lino, 1800 in a square inch of surface, and 
"the branches of au ordinary specimen prescjit jfhonl ten square* 

i inches of surface; so that a common specially i of FIkkIvu 
c.arbcma presents more than 18,000 polypi, 30GJOOO temn- 
* cula, and 39,600,000 cilia.” t 

, The spectacle presented by one of these polypidon*>, when 

■ in a saucer containing sea-water, and plhced under the micro - 
scope, is full of interest. WJTetbor the animals lie in a start 
of repose, or witli the tentacula expanded and in full activity 
their aspect and motions are all indicative of happiness. This 

“ conviction enhances the pleasure with which we. regard them; 
tor truly has the Poet said, — * 

lt Tlio heart is hard in nature 

that is not pleased 

" With bigfit of animal g enjoying life, 

' Nor id*ls their happiness augment his own.” — (low 

jg^To the scieutific zoologist, it is highly in strut* tiv ; 
!j|||$plate the affinities, which connect these pol 
creatures so highly organised as the Moilusca. Ma 
examples occur in his researches, linking togetliei 
relationship beings which are widely severed in his 
cation, and showing that “ the chain of beings,” of* w 
pMybas sung, has no real existence in nature. 
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“ The firmament 

Was thronged with constellations, and the sea n 
Strown with their images ” — Wadies Montg^mkhy. 

• • 



. • 

Vye have now reached the fourth, qr highest class of the 
»adiatc<l«animals. In these the radiated structure is not con- 
fined to the. nervous *syst«n, or to the an-angement of the 
parts surrounding the mouth: it extends to .the form of 
hotly, and is strikingly nymifested in the con mi on jelly-fish 
<*r in any on* of the various star-fishes (Fig. 16), so abundant, 
on our const. The two examples just mentioned point to an 
oh v inns and very natural division of the class. The soft an<f 
gelatinous tribes belong to a group of animals whose domain is 
he wide and open sea; the star-lish, and the sea-urchin, to a 
‘Minnunity, whose members feed # upom garbage and sholl-fisli, 
m fathomable depths. The integument, or covering c«och of 
hose groups of animals, is suited to the situation which they 
ire destined to occupy. That of the gelatinous Radiaria is 
soft and membranous ; that of the other is hard, coriaceous, 
and prickly; thus furnishing a defence against the perils 
1 hich tho.se species must encounter, whose habitat is on coasts 
exposed to the violence of the ocean. T® the former of these 
two groups, distinguished, because of their stinging powers, 
by the term Acalephm , a Greek word signifying nettles, our 
attention may in the first instance be* directed. 
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"Order Acalbpile, or SJU-Nettles. 

• 

“ Awhile to wait upon the linn faif sanfl, 

JVhcn all is (aim at sea, all still at land; 

And thgre the ocean’s produce to explore. 

As floating by, or rolling on the shore; * 

'Those lining jellies which the ilcsli inflame, 

F'jTpe as a nettle, and from that its name ; 

Sortie in huge masses, some that y<fti may. bring 
In the small compass of a lady’s ring ; * 

figured by hand Divine — there's not a gem 
Wrought by migi's art to be compared to them; 

Soft, brilliant, tender, through the wave they glow, 

And make the moonbeam brighter where they flow.” — ( ‘kaukh 

Tli orb is much in the structure of these creatures to excite 

our surprise. Their 
trail and gelatinous 
bodies (/7r/. 17) seem 
littlcvlse than a mass 
of vivified sea-water, 
or soifle, analogous 
r fluid ; “ For,” s 
Professor Owen, * 
^ “let this fluifl part of 
a large Median, which 
may weigh two 
pounds when recently 
removed 1 from the 
sea, drain from the 
solid parts of the 
body, and these, when 
dried, will Ik* repre- 
sented by a thin film 
of membrane, not ex- 
ceeding thirty grains 
in weight.” They; 
baffle the skill of this 1 
anatomist by the 

simplicity of their structure. Feeble as they appear, fi 

* Lectures on the Anatomy of the Invertebrate Animals, p. 

It is to this work we refer in cases where we merely give the nai 
its distinguished author, without special mention of some one c 
other numerous contributions- to s<v»nce« 
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and Crustacea are quickly dissolved in their stomachs. Jflfe 
organism of their B stinging powet is yet but* imperfectly 
understood, and the lun^nosity winch many species possess 
equally demands investigation. They arq found inwall seas, 
and please t|je eye, both by their*gbissy transparency and by 
their brilliant hues. * * 

To the different species of Acalepha?, as to^tho^ of other 
animals, whether inhabitants of the land or of theVater, there 
is allotted a certain range of geographical distribution. They 
are known within certain boundaries, and beyond these 'they 
are rarely found. Now and? then, indeed, the winds and the 
currents bring to our shores marine animals, the inhabitants^ 
of warmer climates: and such arc, of courscj^bjcdS of 
extreme interest to the naturalist. # # 

Some of these may here be mentioned, because they exem- 
plify the great variety of aspect which tpccies belonging tm 
the present division assume, and afford example of son it; of 
its most remarkable families. * • • # 

In 1838, an animal ( Diphya donyata*) not previously 
known, as an inhabitant of European ^eas, Was captured jp. 
Belfast Bay. Its length was about an inch ajid a half and 
its trail sjiarency such that the eye cpuld scarcely detect its 
presence, when the creature was swimming about in a vessel 
of sea- water. The most remarkable peculiarity in its structure 
seems to he the facility with wliich it divides into tw'o parts, 
each of which continues ip exercise powers of voluntary mo- 
tion, leaving the spectator in doubt whether he is inog* correct 
in saying, that it is one animal which separates into two, 
or tw r o animals usually found conjoined in one. • 

Another inhabitant of the seas of warmer latitudes is the 
riiysalia, or Portuguese man-of-war, fleets of which are some- 
times wrecked upon our southern shoyes. • It exhibits a crest 
which rises above the surface of the sea, and is enriched with 
tints of the richest blue and purple. * • 

Sometimes it happens that the sea of our northern shores 
, js enlivened by the mimic fleets of another navigator, the little 
*elella. On a bluish, oval disc, it exhibits a snowy, cartila- 
1 *inous prest, fixed obliquely across, which has been compared to 
-J.il'e lateen-sail of the ^alay boatmen.. Thus propelled, the 

UvnduidJi in Annals of Nat. Ilist. vol. vii. UH. 
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living squadrons of this little mariner have been observed 
while passing the picturesque headlands of the Giant’s Cause- 
way, or the basaltic bulwarks of the harbour of Ballycastle, 
on the C 9 *st of the r jCounty Antrim {Fig. 18). 



UpoS the southern shores it is, however, of inure frequent 
qgcurrence. Tliere the specimen was taken, of which, by the 
kindness of Professor Allman, we are enabled to giVe, a figure 
of the natural size. The original drawing by that gentleman 
was from a Jiving veletla, respecting which he remarks: — 
“ The individual who sat, or rather floated for liis likeness, 
one of a fleet of conntlSss multitudes, wliich, in the 
Aufiitnn of 1 836,* was driven upon the coast of the County 
, of Cork^ On the subsidence of tfic gale, which had been 

• blowing strongly fgom tf the south-w^est, the coast for miles 
! rotund was strown with the remains of the shipwrecked fleet.” 

TJie occurrence of species, such as those mentioned, is rare, ; 
and it is, therefore, desirable to convey some knowledge of 
, the structure and hnbits^of the Acalephce, not by those which 
“may seldom or perhaps •'ever* be observed, by tlie generality 
ij of men, but by those vPhich are abundant on our shores, and 
\ may be seen and studied by alL 

* If, during the fine weather of summer or autumn, a gauze 
ltowing-i^t be attached to a boat, which is rowed gently along, 
jit is pfwble that, if the net be examined after a short time, . 
fthere will be found .among its contents some transparent 
fbodics, differing in size, but in general about as large os a 
? boy’s marble. Externally they exhibit ridges like those of 
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a melon, and are in form not unlike an orange *>r an apple,* 
from which circumstance (hey take their specific fiame (Uy~ 
tlippe pomiformis, Fig . !<$).* If gently lifted from the net, 



Rig. 1!>. -Cydippe.* 


and placdll in :i glass o£ sea-wator, the little animals will begin 
tn move by menus of eight tiamlg of vibratilc cilia, ■which ex- 
tend from the upper to the lower extremity of Jits body. Frtjjfp 
this peculiar mode of locomotion, they are tenned ciliogrades , 
and constitute a family which is distinguished by tin; •classic 
appellation of Boroe, from one of the fahled^sca-nyinphs. 

Specimens of the Cydippe? when recently taken, form most* 
attractive objects, even to the unscientific. Tlieir cilia, which 
act like so many little paddles on the water, product* a beau- 
tiful iridescence, and suggest, as upt inapplic&blc, the language 
*r poet, — m 

— “■ Ga}' creatures of the element. 

That in the colours of the rainbow live.” — Milton. 


ir movements are incessant and ever-varying Tin 
nimals can rise or fall at pleasure, executing, as they move 
1 down, a whole senes of gyrations ; or without actual 

* Transactions of Royal Irish Readonly, vol. xix. p. 9J. 
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Change of place, can perform with rapidity and ease, a rotation 
which would put to shame the raos^ finished pirouettes of the 

* opera-dancer. During these movements the form of the body 
is not unfrcquently altered, and the lobes of the mouth become 
more or less distended. These diversified aspects arc further 
increased by the distension or the retraction of two tcntacula, 
furnished on one side with cirri, which are sometimes spread 
out like delicate hairs, and, at others, < & are spirally convoluted 
By these singular organs the little Beroe can attach itself to 
the; sides or bottom of its glaSsy prison, and ride, as if at 

* anchor, moored by f&ese singula? and delicate cables. 

Its food appears to consist of small Crustacea,* which may 
oetfjen ia^the transparent stomach for some flme after being 
swallowed. Insensibility to pain, a^id a continuance of vitality 
for a long period in mutilated parts, seem to prevail in this, as 
, in some of the other animals already mentioned. When, after 
a storm, Bcroes are token in a shattered condition, each 
fragment of 1 their body continues the action of its cilia unim- 
paired. On one occasion, the author severed ouc of these 
fragments into portions so minute, that one piece of skin had 
"but two cilia remaining attached to it ; yet the “vibration of 
these organs continued for nearly a couple of days afterwards. 
On another occasion, a species of Medusa or small jelly-fish, 
which was famished with four arms, cknie in contact with a 
JDydippe confined in the saute glass ; the arms immediately 
cfcsed, and the Cydippe was a prisoner. The diameter of the 
Medusa was not much greater than that of a Hx pence; but 
it maintained its hold, though we endeavoured to liberate the 
^captive by pushing its conqueror with the stick of a camel-liair 
pencil Wien, at length, it had regained its liberty, the 
' Medusa was found to have cut away a piece fully equal to the 
' one-third of that side it had seized, or a sixth of the entire 
bulk of the body; yJ; the ISeroe seemed quite uueonscious of 
this mutilation, "and* did not evince any diminution of its 
. activity or its enjoyment. 

*p£Jt is one of the advantages of natural history pursuits, that 
Vply furnish occupation and enjoyment when, from recent 
ndispoaition or other causes, either mind or body is unfit for 

JySg&W saw them, in May, 1835, feeding on two species then unde- 
, Wopld, but now named and figured by Templeton in the Trans, of the 
Entomological Society, vol. ii. 
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laborious exertion. At such a period, hi a retire, d*locality on 
the Antrim coast, the cver-|raceful-Boroes first attracted our 
attention, and made the sui|mcr day seem too short for the 
inquiries and researches which they suggested. % 

A species larger than the Cydipjx* and diifcreiy; hi form, is 
also generally diffused round our coast. Its occurrence iynom 
rare, yet it sometimes appears in such abundance, that in 
Bangor Bay, County Down, we took, on one occatfon, one 
hundred and thirty of them in twenty-five minutes. Its body 
is more fragile, its movements lrtss active, and it is furnished 
with four ear-like appendages, yhich are e\%f changing in their 
form. When the water in which it is kept is shaken at night, 
or in a dark place, 'splendid coruscations, of a beautiful ^reeuiah 
light, are emitted,, especially.undei the several bands of # cilia. 
On one occasion we placed some specimens of this species 
( Bo) in a Jlibemica :)* in a jar on the chimney-piece, and so 
transparent were tho bodies, that the blossoms of some flowers 
which were also there, were distinctly sceJ! tliroiigliflliqpi. It 
was impossible to look upon these bright-tinted blossom? of 
earth, and on those colourless, yet not less delicate children 
of ocean, and not feci that both must have enjoyed the 
guarftansfiiip of Him from wbjm all their loveliness was 
derived; — that He who had for ages preserved the flowers 
from perishing by frost, fir wind, or rain, had likewise saved 
the B crops from destruction, amidT the wild tempests of the 
ocean. - * 

The other gseal division of the, Acalcphai is that to which 
the jelly-fish, which is so abundantly strewed^upon the beach 
during the summer months, Ixjongs. This group is divided 
into many genfcra, comprising about three hundred species. 
Some are furnished with a central peduncle, and resemble a 
mushroom with its stalk ; others have its place supplied by 
prehensile arms; some have one Simple central month, in 
others, both its structure and position are 'different; in some 
the margin is furnished with long contractile tentacula, whence 
the well-known stinging secretion is supplied; in others, this 
formidable apparatus is altogether wanting. These differences, 
which are easily observable, enable the naturalist to classify 
the gelatinous Medusas, for such is their collective appellation. 
Their locomotion is effected by the contraction and expansion 


Trans. II. I. Academy, # vol. xix. p. 156. 
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of the onto? margin of the disc, the animal striking the water 
m the opposite direction to that fin which it is moving. The 
motion is easy and graceful, %mittiiig of progress in any 
direction. The lower surface of the disc is covered with a 
delicate network of vessels, in which the circulating fluids arc 
exposed ( to the oxygen contained in the sea- water. Each 
contraction .of the margin, therefore, not only impels the 
animaf hi its course, hut assists in <the process of * respiration ; 
and, as the moving and the breathing are thus dependent on 
.the performance of the same act, the term pulmon [grades * 
has been applied to these anin^ils ; a term no less descriptive 
than that of “ ciliogrades,” which, as already mentioned, has 
been t&itowed upon the preceding group. ’ * 

The Medusa? differ extremely in size. Some are occa- 
sionally thrown upon our coast, which arc as large as a good- 
sized umbrella* While writing these pages, we have before 


us, in a jar of sea-watjjr, several which are not larger than 
’peas, s^ncT <somc which scarcely exceed in dimensions the head 
of a large-sized pin. 

Some species are adorned with brilliant colours, and equal, 
in the richness of their hues, the brightest of our garden 
flowers. When from a smali boat, in a glassy and transparent 
sea, they are behelif rising and falling at pleasure* and occa- 
sionally turning over in the apparent exuberance of enjoyment, 
they form objects of contemplation so very attractive, as to 

excite the astonishment of 
the child, while they furnish 
matter for the contemplation 
of the naturalist. 

Considerable variety pre- 
vails in the organs lor the re- 
ception and assimilation of the 
food. In the genus Khizostuma 
(Fig. 20), the arms or ped- 
uncles which hang down from 
the lower surface of the 
umbrella- shaped disc, are 
furnished at their oxticmity 
witli a multitude of pores, 
these, the minute animalcules, or the juices of. decaying 

* PwlmOj u lung; and gradior , I walk, or advance. 
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animal substances of larger dimensions are imbibed, and form* 
the nutriment of the animal. In the® genus Cyaneft, which*is 
so extremely abundant onlour coast, the food is taken by one 
four-lipped mouth, and is of a coarser kinc^ consisting prin- 
cipally of Crustacea and small fishes* provision for throwing 
off the undigested portions is therefore required, sfhd ac- 
cordingly find that no less than eight canals tead from the 
centre of the disc to thefo liter margin, and are afpropriated 
exclusively to this use; an apparatus which, in the other 
genus, was not wanted, an<f which, accordingly, had ‘no 
existence. • •* 

To the minute and laborious researches of modern imtu- 
ralists, we arc indebted for a knowledge of the facl^ that the 1 
sexes in these animals are separate, and that the ova, qj- eggs, 
undergo a singular and highly interesting series of trans- 
formations before assuming the likeness of^fae parent. « 

* The species of Medusa most abundant on our coasts during 
the early part of the summer ( Cyanca Sufita), is*wtjl known 
by the four conspicuous lunar or heart-shaped figures which 
it exhibits. These are of a pinkish or purplish colour, am^ 
are^in fact, the ovaries. Four pouches are observed on the 
lower surface of the body. T# these the young, at a certain 
period, Are transferred from the ovaries, and undergo a 
species of development analogous to that of the young quad- 
rupeds of Australia in the marsupial pouch of the mother^ 
After changes in tlieir size, and colour, they exhibit a change 
of form, become clothed with vibratile cilia, and, lcavipg the 
maternal pouch, swim freely about, thejarg^r extremity being 
alw-ays in advance {Fig. ‘2 !•). The little creature soon at- _ 



22 . 23 . 24 . 

Development of the Medusa. 

taches itself to some, fixed object {Fig. 2‘2). and four arms 
appear, surrounding a central mouth (7 V ig. 23). The arms 
lengthen, four additional ones are developed, all are highly con- 
tractile, covered with cilia, and actively employed in the capture 



38 


INTRODUCTION TO ZOOLOGY. 


of^food. The number of these arms increases until it reaches 
twenty-four or thirty ; ahd the bod*, originally about the size 
of a grain of sand, becomes a line, tar the twelfth part of an 
inch in length. The animal, in its free state, swims about in 
the manner of the Polygastric animalcules ; in its present con- 
dition,. it presents an analogy to the habits of the Rotifcra. 
During the winter months, it remains in security, “ where the 
waves liaVe no strife,” and even throws out germs, or buds, 
which in time becomeperfect Medusae {Fig, 24). Rut, with the 
approach of spring, jthc body becomes marked with transverse 
lines {Fig. 25), whic6 gradually assume a wrinkled or furrowed 
appearance. These furrows become deeper, dividing the body 
into froni' ten to fifteen distinct portions, which, for a time*, 
remain in contact, but without organic connexion, “ like piled 
up cups ”*(7^. 26). After complete separation, each part 



Development of the Medusae. » 

*s 

swims freely about, presenting sui appearance so unique, that 
^ the young, in this state, has been figured and described as 
belonging to a new genus {Fig. 27). 

The last change observable, is its putting on the appearance 1 
of* the perfect animal, and under the influence of the sun, the 
waves* and the currents, becoming a mature Medusa. “We 
thus see,” says Professor Owen, “ that a Medusa may actually 

t generated three successive times, and by as many distinct 
jfcs of generation — by fertile ova, by gemmation, and by 
intancous fission — before attaining its mature condition.” 
Our admiration of the various functions performed by the 

* $ush is tlit* expression employed by Stecnstrup in his Memoir 11 on 
the Alternation of Generations;” published l>y the Kay Society, 1845. 
The facts and illustrations, we give on the- authority of Stecnstrup, S«rs, 
and other distinguished nntnralieN. 
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Acalephre is much increased when we reflect upon the ej.-* 
tremcly small quantity of jplid mattef which enterg into their 
composition. This fact aimits of easy illustration, both in 
the Heroes and in the Medusas. * 

On one occasion we took a deacV Qydippe, and placing it 
on a piece of glass, exposed it to the sun. As thh moisture 
evaporated, the different parts appeared as *lf cqpfusedlv 
painted on the glasj, aniPwhen it was become perfectly dry, 
a touch removed the only vestiges of what had been so lately 
a graceful and animated beiug. 

With regard to the Medus«e, we may Mention an anecdote 
which we learned from an eminent zoologist, now a prof^por 
in one of the English universities. He had, a few years ago, 
been delivering some zoological lectures in a seaport tqwn in 
Scotland, in the course of which he had adverted to some of 
the most remarkable points in the economy #f the Acalcphat. • 
After the lecture, a farmer who had bflen present, ciype forward, 
and inquired if lyi had understood him cdrrectly*, a* having 
stated that the Medusa?, contained so little of solid material, 
that they might be regarded as little else than a mass of ani-* 
mafjid sca-water? Oq being answered in the affirmative, he 
remarked that it would have saved hiqi many a pound had 
he knowif that sooner, for he had been in the habit of employ- 
ing bis men and horses in •carting away large quantities of 
jelly-fish from the shore, and using them as. manure on higf 
farm, and he now believed Jhey could have been 0/ little more 
real use than *!ui equal weight of sca-water. Assuming that 
so much as one ton weight of Medusa', igicoitfly thrown 011 the 
beach had been carted awaynn one load, it will be found that, • 
according to flic experiments of Professor Owen already men- 
tioned,* the entire quantity of solid material would be only 
about four pounds of avoirdupois weight, an’ amount of solid 
material which, if compressed, the fanner might, with ease, 
have carried home in one of his coat pockets T 

Perhaps there is no circumstance connected with this class 
of animals more attractive or more remarkable than tlie power 
they possess of emitting a beautiful phosphorescent light; 
and, in some of the larger Mcdusaj, this is ol* such intensity, 
that they have been compared to balls of fire suspended in the 
water. 


* Ft fir ant';, page «30. 
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0 To those who delight in the contemplation of such pheno- 
mena, it affords high gratification tf> observe from a boat, on 
a calm night, the effulgence which these creatures shed over 
the depths below* We have always, at such times, been re- 
minded of the wild and, beautiful lines of Coleridge, — 

* 

jJ* Beyond the shadow of the ship, 

* u I watched the water- simkes: 

# They moved in tracks of shining white, 

And when they rearad, the elfish light 
Fell off in hoary* flakes. 

u Within the shadow* 8f the ship 
I watched their rich attire : 

- Blue, glossy green, and velvet black ; 

They coiled and s wain % and every track 
Was a flash of golden fire. 

“ 0 ( huppy living things! no tongue 
Their beauty might declare : 

• « o A sp^’ir> r ; of love gush’d from my heart, 

, * And T blessed them unaware.” ^ 

f Professor Rymer Jones, in speaking of the luminosity of 
the ocean, which is principally owing to the Acaleplre, 
remarks: — “ We have more than once witnessed this pheno- 
menon in the Mediterranean, and the contemplation of it is 
well calculated to impress the mi’)d with a consciousness of 
rtlie profusion of living beings existing around us. The light 
is not constant, but only emitted when agitation of any kind 
disturbs the microscopic Medusa? which crowd the surface of 
the ocean ; a passing breeze, as it sweeps over the tranquil 
bosom of the sea, will call from the waves a flash of brilliancy 
which may be traced for miles ; the wake of a snip is marked 
by a long track of splendour ; the oars of your boat are raised 
dripping with livmg diamonds; and if a little of the water be 
taken <sp in the palm of the hand, and slightly agitated, 
luminous points are perceptibly diffused through it, which 
emanate froiMuiumerable little Acalephaj, scarcely perceptible 
without' thnRstance of a microscope. All, however, are 
not equally minute; the Heroes, in which the cilia would seein 
to be most vividly phosphorescent, are of considerable size, 
the Cesium Veneris^ as it glides rapidly along, has the ap- 
pearance, of an undulating ribbon of flame several feet in 
length ; and many of the larger Pulmonigrade forms, shine 
with such dazzling brightness, that they have been described 
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by navigators as resembling ‘white-hot shot,’ visible at some* 
depth beneath the surface. j? * • • * 

The plienomemon is nofl however, confined to warmer lati- 
tudes. Sir Walter Scott, in his “ Lord of the Isles* has de- 
scribed it in, our own seas : — • 

“ Awaked before the rushing prow. 

The mimic fires of ocean glow, 

{Those lightnings of the wave; 

Wild sparkles crest the broken tides, 

And, flashing rounfl the vessel’s sides. 

With elfish lustre lave, •• • 

While, for behind, their livid light 
T.o the dark billows of the night 
A gloomy splendour gave.” 

The power of emitting light is possessed by several species 
of marine animals, among the Polypes, Afii^elids, Crustacea, # 
and Mollusca. It was formerly a question, to wliat cause the 
luminosity of the sea was to be attributed? By*soipc philo- 
sophers it was supposed to bo owing to the, decay of animal * 
substances which it contained; while ot-hftb conjectured tha^ 
iW ijrose froiA a kind of electricity peculiar to itself. These 
hypotheses are now abandoned and it is universally admitted, 
that the phosphorescence of the sea is owing to that of its 
living inhabitants, more especially of those which belong to 
the present order; and it has been found, that the species 
Medusa 1 , most instrumental in producing the luminosity of the 
ocean, are those which arc the most minute. # 

Perhaps no writer has succeeded in giviqg a clearer idea of 
the myriads of small Medusas with which great tracts of tins# 
sea are pcoplbd, than Scoresby. On examining a bucket of 
the olive-green water of the Greenland sea, he found its pe- 
culiar colour was owing to the multitude of minute Medusae 
which it contained. “ They wer! about the one-fourti* of an 
inch asunder. In this proportion, a ’cubic inch of water 
must contain u4 ; a cubic foot, 1 10,592 ; a cubic fathom, 
23,887,872; and a cubical mile, 23,888,000,000,000,0001” 

“ Provided the depth to which they extend be but 250 fathoms, 
the above immense number of one species may occur in a 
space of two miles square. It may give ,a better conception 
of the amount of Medusas in this extent, if we calculate the 

* Outline of the Animal £ing{)om, page 77. 

D 2 
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'length of time that would be requisite, with a certain number 
of persons? for counting this nurcber* Allowing that one 
person oould count a million in sc4fin days, which is barely 
possible, k would ( havc required that 80,000 persons should 
haYe started pt the creation of the world, to ^complete the 
enumepitioti at the present time!” 

“ Wh^t a upend ous idea this fact gives of the immensity 
of creation^ and of the bounty of Divine Providence in furnish- 
ing such a profusion of life, in a region so remote from the 
habitations pf men! But if the number of animals in a space 
of two miles 'square be so great, * what must be the amount 
requisite for the discolouration of the sea, through the extent 
"of perhaps twenty or thirty thousand square miles?”* Even 
if the ljfiarned author, from whom this extract is taken, should 
prove to be incorrect in his supposition as to the depth to 
c which the Medusa Extend, the spirit of his argument would 
remain unshaken. His c/bservations prove, that they people, 
in countless uraltitifdeb, tracts of ocean which, without them, 
would be uninhabited, thus filliug its vast expanse with life, 
pn d with the enjovihcnt by which life is accompanied; while, 
at the same time, they furnish an inexhaustible supply of food 
to whales and other cetacea, ami many of the less bulky in- 
habitants of the deep. Thus, minute though they 'are, they 
indirectly contribute to the welfare of man, and exercise an 
jjfdlucnce on his social relations. 


CLASS RADL1KI Ar-C0NTINUE1) . 

Order Echtnoderm at a, or Star-Fishes. 

‘As there are stars in tin sky, , so there are stars in tin* sea.” — Ltnk. 


i second great division of the rayed animals comprises all 
which have a hard coriaceous integument (Fig. 28), 
covered, in some species, with prickles like those of the 
hedge-hog. The word "‘Echinus” means hedge-hog; the 
word “ denna a coat or covering. Hence the compound 
word “ Echinodei'mata ” is an appropriate and characteristic 


* Scoresby’s Arctic Regions, voL i. page 1 79. 
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term, as applied to all those creatures whose integument is 
coriaceous, or prickly. . i • * 

The Echinodermata exlfbit, in many respects, an entire 
contrast to the Acalephsp. . That of their covering i* obvious 
to the most cursory observer; that 4 >f # thcir internal structure 
is not less remarkable. The anatomist is baffled by the 
seeming simplicity and uniformity of texture in the gelatinous 





Fig. 2H.-~ Star-fish. • • 

1 i;uli sines; in* the harder, or spine-clad species, the extreme 
complexity and diversity of their constituent parts is found to 
be no less perplexing.* , 

All the animals of this class ai‘(? marftie, and in thei r ad ult, 
state move freely about. The sexes are distinct, and the 
young arc produced from ova, which, in a certain stage of 
their development, become covered with minute cilia. They 
then come forth as ciliated gem mules, are diffused over the 
bottom of the sea, and undergo a scries of transformations 
analogous to those described in the Medusae. The observations 
of a Norwegian naturalist f have made 6s aware of an in- 
* Owen, page 1 J £ 2. 

t Sara, vide Annals Nat^piat. October, 18-4 4, page 2351. and plat * III. 
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’teresting fact respecting the maternal solicitude evinced in a 
species of 'dtar-fish, found upon ounown shores ( Cribdla ocu- 
U&a, Fig. 20). The mother, by lending the arms and the 
lower surface of the body, forms a receptacle which, in its 

uses, may be compared to that of 
the marsupial animals, or to the 
pouches of the Medusae. Here 
the ovtfare hatched; and for the 
space of eleven successive days, 
(Siring which this process is going 
on* the female star-fish has re- 
Fig. 29 .— Eykp cauiKLiA. m aincd in the same recurved and 

contracted state, and without the possibility o # f taking nourish- 
ment ^uring that period. We do » not, at present, know any 
other example of an animal voluntarily forming a receptacle 
• for the dovcJopineftt of its young exterior to its own body, 
and enduring the privations consequent upon such a pro- 
cedure. r " f , 

Lr this group, we find animals of extremely dissimilar ap- 
pearance associated* together. One species is attached, for a 
certain period, to a stem, and resembles a polype, witl^ its 
waving and* sensitive arms. « In the common star-fish, or 
“five-fingers,” we have the arms rotating from ft common 
centre. In the sea-urchins, there arc no arms, and the form 
^of the body is globular, and/ passing over some intermediate* 
gradations of figure, we reach creatures which, in external 
aspect resemble worms, and have even been classed as such. 
At one extremity, of tjie range, the Echinodcrmata remind us 
of polypes — creatures of inferior organization; at the other 
extremity, they approach the amiulose* animals’, whose struc- 
ture is of a higher grade. Those occupying the centre of the 
group may he regarded, therefore, as the types or repre- 
sentatives of the class. 

In Professor Forbes’ “ History of the British Star-fishes, ”t 
Afhc entire class is divided into six families. The first 
of these includes those animals which, in a fossil state, 

* A term derived from annulus , a ring, and applied to animals which, 
like the eartli-worm, a^ composed of a succession of rings. 

jfhhh Van Voorst: London. This is one of that beautiful scries of 
Nlihr&l History works, for which \vc are indebted to that enterprising 
publisher. From it we have, copipd figures ^and 32 ; the latter reduced. 
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sire known as “ stone-lilies” {Fig. 30), arn^ the term 
( Crinoidew) applied to the family is one which simply meariS 
“ lily-like.” The abundant of these animals in former ages, 
and their present scarcity, has suggested the following para- 
graph, which we extract from thg work Just referred to. 
“ One of the most remarkable phenomena 
displayed to us by the researches of the 
geologist, is the evidence t)f the existence, 
in primeval times, if animals and plants, 
the anologues of which are nofr rare, or 
wanting on our lands and ip onr seas# - 
Amongjgthosc tribes which have become 
all but extinct, Iftit which once presented 
numerous generic modifications of form 
and structure, the order of Oriuoid star- 
fishes is most prominent. Now scarcely 
a dozen kinds of these beautiful animals 
live in the seas of our globe, and individuate 
of these kinds are comparatively rarely to 
be met with: formerly they were among* 
tlip jnost nunferous of the ocean’s inhabi- 
tants;— so numerous tliat the remains of 
their skeletons constitute, great tracts T»f 
the dry land as it now appeals. For miles 
and miles wc may walk over the stony 
fragments of the Crinaidm; fragments 
which were mice built up" in animated 
forms, encased in livingfiesh, and obeying the 
will of creatures among the loneliest of tfie 
inhabitants of the ocean. Even in their pre- 
sent disjointed and petrified state, they ex- 
cite the admiration, not only of the natural- 
ist, but of the common gazer; and tfie name 
of stouc-lily, popularly applied to them, indi- 
cates a popuiai appreciation of their beauty. ” 

We have already seen, among the Zoophytes, instances of 
the secretion of calcareous matter within a living body. If 
we suppose a polype on a long-jointed stalk, extending five 
pair of arms, composed of a vast mim hereof pieces, fill uni- 
formly shaped and jointed together, we shall have some idea 
of what these animals were in their living state. The detached 
vertebras are well described by thp cojnmon English name of 




Fig- 30.— Encrisith. 
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“ wheel-stopcs.” “The perforations in the centre of these 
joints, affording a facility for stringing thedi as beads, has 
caused them, in ancient times, tof.be used as rosaries.* In 
the northern parts of England, they still retain the appellation 
of St. Cuthbert*& beads.” Sir Walter Scott has, with his 
usual felieity, referred to the circumstance m Ins poem of 
Marnfion : — 0 

e f “ But fain St. Hilda's nm* woulj) learn 
If, on a rock by Lindisfarn, 

St. Cu tbber t sitsv-and toils to frame 
a The^aca-born beads that bear his name.” — Canto II. 

The race of Crinoid star-fishes was believed to be altogether 
extinct in European sc as,* when, 
hi IJ323, Mr. J. V. Thompson 

<\>ve of Cork, of a diminutive 
species measuiing only tine*- 
quarters of an inch in length. In 
1836, the same gentleman pro- 
claimed that this was the young 
state of the star-fiuh, known as 
tjie rosy-fcather-star (Com fit til a 
rosacea , Fig. 31). The actual 
change of the animal,* from it* 
•fixed and pedunculate state into 
its free condition, had not actually 
been seen by this Intelligent ob- 
server. But at length the mutter 
way placed beyond any possibility 
of doubt. » 

“When dredging,” says Pro- 
fessor Forbes, “ in Dublin Bay, 
in August, 1840, with iny friends 
Mr. R. Ball and Mr. W. Thomp- 
son, we found numbers of the 
Phytocrimis or polype state of 
the feather- star, more advanced 
Fig [.lUMmirm of the t j ian t h ey had ever been seen 

FkATHER-BTAR (M. MINIFIED). in j , . , ^ 

before; — so advanced that we 
saw the creature drop from its stem, aud swim about a true 

* Buck land’s Bridgewater Treatise, voL i. page 424. 
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Comatula; nor could we find any difference between it ani 
the perfect animal, when examining it binder the microscope.” 

The species which formea the subject of these interesting 
observations, has five pair of beautifully # pinnated arms, 
and is of a deep rose colour, dotted Ov^r with minute brown 
spots, which are regarded as the ovaries. It is dr<*dged 
up on many parts of the Irish coast, and is^occqjsioually 
found upon the strand. The first specimen we <*vv,r pos- 
sessed was taken on the beach qJ)ont six miles from Belfast, 
and was brought to that town alive, ^nxioug to secure 
so attractive a specimen for the cabinet,* we placed it in a 
shallow vessel of fresh water, and found, to our surprise, <hat 
it emitted a fluid, which imparted to the water a roseate tinge. 

The second family 
consists of those star- 
fishes which have 
a roundish central 
body, furnished. with 
five long arms, not 
unlike the tqjls of 
sc^ wits, (7*7#. 32)-, 
and as the word 
ophiura means a ser- 
pent’s tail, the term 
ophiurkltv has been 
ado] )ted a s the family 
appellation, these 
arms arc not furnish- 
ed with suckerg, like 
those of the next division, nor do they contain any prolonga- 
tion of the digestive organs. They arc merely arms external 
to the body, and easily separated from it at the pleasure of 
the animal; from which circumstance tfie English miflflT of 
“Brittle-stars” has been bestowed upon the tribe. Its 
members differ very much in size and appearance. Some 
of them measure as much as sixteen inches in diameter; 
others are so small, that a score or two of them might be 
displayed on an ordinary visiting-card. Those who have 
looked upon such objects only in the dried and rigid aspect 
they present iu our museums, can form no idea of the flexi- 
bility, variety, and beauty which they present in the living 

* Ophiura texturatu. * Forces, p. ‘22. 



IJjgf. .12 .— Common Sasd-staii.* 
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mutate. W6 have, on many occasions, seen a dredge come up 
half filled with a spine-covered^. species ( Ophiura rosuJa) 
everywhere abundant round the cfoast, and can bear testimony 
to the Accuracy nf Professor Forbes’ description, “ Of ail our 
native Brittle-stars this 'is the most common, and the most 
variable. It is also one of the handsomest, presenting every 
variety! of vfiriegation, and the most splendid displays of vivid 
hues arranged in beautiful patterns. N*)t often do wc find 
two specimens coloured alike*, It varies also in the length of 
the ray- spines, thf ^pinousness of the disc, and the relative 
proportions of rays and disc ; and in some places it grows to 
a nf ich greater size than in others. It is the most brittle of 
all Brittle-stars, separating itself into pieces with wonderful 
quickness and ease. Touch it, Mid it flings away an arm ; 
hold it, and in a moment not an arm remains attached to the 
body.” ft * 

. The woi>d aster ipeafis a star, and the term asteriadee is 
applied* to ' the third family, — that to which the true star- 
fishes, or those which are typical of the class, belong. If we 
take from our cabinets a dried specimen of the common 
crossfish, cv “Five-fingers,” wc find the mouth on the lover 
surface of the central, disc, aifd five rays, with deep grooves 
throughout their entire length. Each groove contains a mul- 
titude of small orifices, through ^ each of which, wheu alive, 
.the animal couM protrude a tubular organ, capable of adhering 
to the surface of any body to wlych it was applied. By such 
means, its prey can with ease be overcome, dragged into the 
oral orifice in the centre of the rays, and devoured. 

But these suckers, which render the crossfish so formidable 
an assailant, are not only organs of prehension, they are also 
organs of locomotion. To appreciate them aright, they must 
fcbc seen in action; for words alone will not convey an ade- 
idea of the singularity and beauty of their mechanism. 
»yn this subject, wc prefer the words of Professor By in or 
Stones to any which wc ourselves could employ.* “ Let any 
jpf our readers, when opportunity offers, pick up from the beach 
'one of these animals, the common star-fish of our coast, which, 
as it lies upon the sand, left by the retiring waves, appears 
so incapable of movement, so utterly helpless and inanimate ; 
1|| him place it in a large glass jar, filled with its native cle- 

* Outline of the A'limal Kingdom, page 141. 
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ment, and watch the admirable spectacle which, it then pre-» 
sents; slowly he perceives its ray® to expand* to its iTHl 
stretch, hundreds of feet s|re gradually protruded through the 
ambulacra!* apertures, and each apparently possessed of inde- 
pendent action, fixes itself to the ^ides of *the vessel as the 
animal bcginS to march. The numefous suckers are soon all 
employed, fixing and detaching themselves al^matelf, some 
remaining firmly adherent, while others change the^jP position; 
and thus, by an Equable, gliding movement, the star-fisli 
climbs the sides of the glass i!h which it is confined, or, the 
perpendicular surface of the s ub -marine «r§ck. n ■ 

*It has been remarked, that the star-fishes are furnished % 
with five rays, Tind although individuals are met with, which • 
have four or six rays, fchij five-rayed predominate so much, 
that, among the problems proposed by Sir Thomas Browne, 
is one, "‘Why, among sea-stars. Nature ahiefly delighteth in 
frve points?” Throughout all the animals of this class, five 
is the governing number, regulating ev*n *tlie phyfcs of which 
the “ shell ” of fhe sea-urcliin is composed. In the M&lusnC’ 
the governing number is four; and each •jelly-fish, with hut 
few exceptions, ex iubits, in the arrangement of its parts, tht 
uiftibcK four, or some' "m ul tipi <; of that number.')'* 

Although the rays of the crossfish, *or “ Five-fingers,” are 
not mere arms, but trtie prolongations of the body, and, in 
many species, have an eye well nlcl ended by spines at the ex- 
tremity, they are frequently broken off, and, In such cases, aif? 
reproduced. • The oyster fishermen believe that it loses its 
rays in attempting to seize the oyster at a time when tile shell 
is incautiously left open. That it is injurious to oyster-beds, 
may be true# for it is known to feed upon different kinds of 
Molhisca ; but it would appear to overpower its prey, by ; 
applying some, poisonous secretion, and pouting out the lobes 
of the stomach, so as to convert them Into a kind of prgjjgscis, j 
and thus suck the. Molluscs from their shells.. f 

A species which Mr. Hall has taken in great abundance I 
about. Yougbal seems to emulate the Brittle- stars in the faci- * 
lity with which it can fling off its rays. It is appropriately * 
named Luidtn fragilisaiwa, and has been so graphically - 

* A term derived from the Latin word nnAulacra , from «‘i fancied - 
resemblance which the rows of apertures bear to the walks, alleys, or ; 
avenues of some of our old mansions, 
f Forbes, Intr. page J5. 

TS* * 
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* delineated by Professor Ed. Forbes, that it would be doing 
injustice to* the reader n£t to present him with the portrait 
which that gentleman has fhrnishcLi. u It is the wonderful 
power which the Luidia possesses, not merely of casting away 

. its arms entire, but of breaking them voluntarily into little 
pieces with great rapidity, which approximates it to the 
OphiurcB . Tfris faculty renders the preservation of* a perfect 
Specimen's very difficult matter. The* first time I ever took one 
of these creatures I succeeded In getting it into the boat entire. 
Never having seen one before* and quite unconscious of its 
suicidal powers, I spread it out qn a rowing bench, the better 
' to admire its form and colours. On attempting to romovc it 
for preservation, to my horror and disappointment, I found 
only an assemblage of rejected numbers. My conservative 
endeavours were all neutralized by its destructive exertions, 
t and it is now bac|lj represented in my cabinet by an armless 
disc and a discless arm. . Next time I went to dredge on tile 
same spof., '(Vetermiued not to be cheated out of a specimen in 
such way a second time, 1 brought with me a bucket of cold 
fresh water, to whijh article star-fishes have a great anti- 
pathy. As I expected, a Luidia came up in the dredge, p 
moat gorgeofis specimen. As it does not generally bteak 41, up 
before it is raised aboVe the surface of the sea, cautiously and 
anxiously I sunk my bucket to $ level with the dredge’s 
mouth, and proceeded, in the 'most gentle manner, to introduce 
Vjuidia to the purer element. Whether the cold air was too 
much for him, or the sight of the Cucket too teirific, I know 
not, blit in a moment lie proceeded to dissolve his corpora- 
- tion, and at every mesh of the .dredge his fragments were 
seen escaping. In despair I grasped at the largest, and 
; brought up the extremity of an arm with its terminating eye, 
the spinous eyelid of which opened and closed with something 
"^excan di ugly like a wink of derision.” 

f The members* of the fourth family, that of the sea-urchins 
33), are furnished with spines, and, from the resem- 
ja fay ce in this respect to the hedgehog (echinus), the family 
f K the name JEchinida \ Here the arms have disappeared, 

; atffir the, form has become more or less rounded, according to 
t the speech- The spines do not grow from the “shell,” or, 
i to use a more correct term, the integument, as thorns do on 

* the branches of the common hawthorn. They are attached 
l to tubercles, and move upon them in the manner of so many 
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ball and socket joints. The soarurcliins are also furnished 



Fig. 33.— Sea-vrchin (BfatuioR).* 

with retractile suckers, similar to those 0 described* in dthe star-,* 
fishes ; and, by the joint action of their spine^ and suckers, 
they can move in any direction they pfease, or can moo£ 
thcgnselves^t") the surface of sub-marine rocks. 9 

The Calcareous covering of Hhe sea-urchin exhibits a sin- 
gular anti beautiful contrivance for the progressive growth of 
the animal. It is not one piece, as the word “shell,*’ so com- 
monly applied to it, would lead us to suppose. It is formccjf 
of a multitude of ^ntagon^l pieces, accurately fitted together, 
some rows <ff them bearing the tubercles to which the opines 
arc attached, and others pierced with hundreds of minute 
orifices, through which the tubular suckers are protruded. A * 
living memblane, analogous to that found in some ot the 
Polypes, covers the entire surface, and dips down between 
the several plates. It has the j)Owej* of 'depositing a cal- • 
careons secretion, which, being added to the edges ^a/fb the | 
plates, augments all in an equal ratio *, and" thus, whatever 1 
may be the size of the sea-urchin, the relative proportion of 
the several parts is uniformly maintained. 

It is impossible to contemplate the admirable mechanism of ■ 
the spines and suckers, and the elaborate structure ot the shell, ) 
without at once feeling the conviction thai in them we behold 
a portion of “ the works of the Lord, and His wonders in the 

* Fig. 33— The spines have been removed from the left side for the purpose of ■ 
exhibiting the arrangement of the pieces e*mpqelng the “ slidl ” underneath. 
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'dgep.” And this feeling increases with the increased minute- 
ness of oiir examination. “In a moderate- sized urchin I 
reckoned,” says Mr. Forbes, “ six t^- two tows of pores in each 
of the ten avenues. Now, as there are three pairs of pores in 
each row, their number pivltiplied by six, and again by ten, 
would ,givc* the great number of 3720 pores; but, as each 
sucker occupies a pair of pores, the number of suckers would 
be half thdt amount, or 1 860. Tlfe structure in the egg- 
urchin is not less complicated in other parts. There are above * 
300 plates of one kind, and nearly as many of another, all 
dovetailing together 1 ' *with the g neatest nicety and regularity, 
bcaijfng on their surfaces above 4000 spines, each spine per- 
fect in itself, and of a complicated structure, and having a free 
movement on its socket. Truly the skill of the Great Archi- 
tect of l Nature is not less displayed in the construction of a 
, sea-urchin than in'the building up of a world!” 

Respiration is secured 'in these animals by the free admis- 
sion of spa-water through the pores iu the external covering, 
and 6y its propulsion, by means of cilia, over every portion of 
^he body. A largd' portion of the interior of the shell is, at 
certain times, occupied by vessels filled with th« r ova, which, 
in the Mediterranean anil elsewhere, are much prized as an 
article of food; but, another times, the ordinary observer finds 
in the interior only a tube wound twice round the circum- 
ference, and containing the stomach and intestine {Fig. 34). 
In every step we make towards a knowledge of the structure 
and habits of these animals, wc experience a fading of sur- 
prise and pleasure at the peculiarities they exhibit. Thus, on 
one occasion, we had cut horizontally into two nearly equal 
parts, a large sca-urchin, for the purpose of examining the 
intestine and ovaries. These being removed, the shell was 


thrown on the deck of our little vessel, as being no longer of 
i anywf , wice; It chanced, hbwever, that wc afterwards picked 
the parts and placed them in a shallow vessel of sea-water. 
WKk our yur prise, the suckers were soon extended, and the 
walked about apparently as unconcerned as if the loss 
^Bfitestme and ovaries had been an every-day occurrence. 

extremity of the alimentary canal is a singular 
jgHraMHfe, which performs the functions of teeth aud jaws, 
ti|H|rWhich, in its detached state, is known as “ the lantliorn 
ppK&ristotle.” Any teeth, fixed in sockets as ours are, would 
Jsfteedily be worn away by their action on the shell-fish, &c., 
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upon wliich the sea-urchins feed. They are, therefore, co% 
stituted with a continual growth, as in the case of tfic gnawing 
animals, and the points have all the hardness of enamel. 
Five jaws, admirably adapted to act as grinders, are furnished 
with bony pfoccs, ligaments, and * 0 ^ 180108 , so contrived and 
arranged as to draw from Professor Rymer Jones fhe remark, 
“ these jaws, from their great complexity and unique fracture, 



Fig. 34. — Sea-urchin (j|TEiaioiO.* 

form perhaps «the most admirable masticating apparatus met 
with in the whole animal kingdom” {Fig. 34). 

One species of our native sea-urchins is remarkable for its 
habit of boring, principally into limcstoflc rocks, and livjjjg in 
the excavation thus formed. It is gregarious* and was found 
in abundance by Mr. Ball and Mr. Thompson, when visiting 
the south Isles of Arran, in 1834. “It is always stationary; 
the hole in which it is found being cup-like, yet fitting so as 
not to impede the spines. Every one lived in a hole fitted to 
its own size — the little ones in littfb holes, and the large ones 

Fig. 34.— Anatomy op Sea-urchin ( Echinus), 
n. Mouth, with the teeth and jaws. — b , Oesophagus. — r. Stomach, or first por- 
tion of the intestine- — d. Intestine. — c. Ovary.—; J\ Ambulacr&l vesicles. — g. Shell 
uith a spines. • • 
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ip large holes; and their purple spines and regular forms pre- 
sented a most beautiful c appearance studding the bottoms of 
the gray limestone rock-pools.” 

The individual^ of the fifth family ( Holothuridoe . ) are not 
likely to attract the notice of the casual observer, and are 
of comparatively rare occurrence even to the naturalist. The 
English /enrij'sea-cucnmbers ( Fig. 85), gives some idea of their 
general form. Tn them the spines ftave disappeared; but, as 
. the covering of the body is 39 ft, they can move by the cx- 



Fip. 3ft. — Holothvrja. ' ( 

*) 

tension or contraction* of its parts, as worms do; and, like the 
sea-urchins, they continue to employ the aid of suckers. They 
. are remarkable for their poorer of casting oft* and of repro- 
ducing parts that would seem the most essential. Sir J. (j. 
Pnlyell* has known them to lose fck the ten tabula, with the 
cylinder (dental, apparatus), mouth, msophagus, lower intes- 
tinal parts, and the ovlftiiim, .separating from within, and 
leaving the body an cm] tty sac behind. Yet, ih three or four 
months, all the lost parts arc regenerated.” 

•1£&, Eorbes states, — “It is this animal which the Malays 
of «y&riental Isles seek ^0 diligently for the supply of the 
China market •wheto it obtains a good price when well pre- 
served. It is employed by the Chinese in the preparation of 
nutritious soups, in common with an esculent sea- weed, sharks’ 
fins, edible birds’ nests, and other materials, affording much 
jelly. Jaeger says the i ntestines are extracted, the animal 
theig: boiled in sea- water, and dried in smoke.” 

Jqt iptscios found oft* the coast of Cornwall, and first described 


* read at Glasgow Meeting (1840) of British Association. 
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by Mr. Peach at the York Meeting of the British Association, * 
in 1844, bears the singular name <ft “the niggef,” from iTs 
dark colour, and the “ cotton-spinner,” from its long white 
threads.* 

The members of the sixth family ( [Sipunculidce ) in external 
.appearance resemble worms ; but, from an examination of 
their internal structure, it is ascertained thatrthe^must, in 
reality, be classed jmon£ the star-fishes. They are not fur- 
nished with suckers, nor do they exhibit any quinary arrange- 
ment of parts; and their movements are so entirely those of 
worms, that they arc, with great propriety, tcnSed “ Vermi - 
grade JLchin <n lermata” Some are found under stones, | ome * 
burrow in sand,’ and some select as their mansion an empty 1 
univalve shell ; their habits, however, arc as yet imperfectly 
known. # 

We have now completed our proposed sketch of the radiate # 
animals, commencing with the microscopic animalcules, and 
< advancing to thqse in which the radiated Structure attains its 
highest perfection. To all wc may apply the rcmark*witli 
which Professor Forbes concludes the excellent work from 
qdych wc h£vc so largely quoted. 

“Among the British Eclun^dcririata we have "seen some of 
the most? extraordinary forms in the aflknrl kingdom, some of 
the most wonderful structures and of tue strangest habits. 
Much yet remains to be done towards their elucidation, aiuL 
the investigation of them, both structurally and formally, pre- 
sents a wide*field of inquiry to the student of nature, as yet 
but imperfectly explored. The great natuiyilist of Denmark, 

• 

* Mr. C. \V. Peach is one of those lovers of natural history whose 
ardour in the pursuit surmounts all ditficulties. At the time we 
lii>t made his uc<|uuintauu , f in 1841, he held a very subordinate , 
situation in the coast guard, a. id had a numerous family dependent 
oil his scanty pay. lie w’as the sclioolmaster of his own 'ih'Jkireii, 
and the superintendent of the Sunday school' ol“ the village of Goran i 
Haven, Cornwall, where, he then resided. Yet, notwithstanding his 
<vajsclohS avocations, and the laborious night and day duties of his 
situation, natural history was never neglected; and in his solitary rides 
along the bench, his eye’ trained to observe, was ever on the alert. Thus 
he collected the materials for severaDttgnnnmieatioiih on geology and 
natural history, made by him at meetings of the British Asso- 

ciation. We are happy to add, that some of tliV influential members of' 
that body, appreciating his exertions, represented them to government in 
such colours, tliat lie has been promoted to u .situation of comparative 

ease and comfort in the custom-house at Fowoy. 

• • 
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Muller, long ago said that we need not resort to distant 
regions and foreign climls for rare or wonderful creatures; — 
that the fields, the woods, the streams, and the seas of our 
native lands, abounded in wondrous evidences of God’s power 
and wisdom. The investigation of our native .animals must 
ever be a Chief source of sound zoological knowledge; for it is 
there onjy w* can watch, under favourable circumstances, for 
the observation of their development, thejr habits, and their 
characters. The naturalist whose acquaintance is confined to 
preserved specimens in a cabinet can form but a vague idea 
of the glorious variety of nature* of the wisdom displayed iu 
the ^building up of the atoms of matter to bo the houses of life 
and intellect; and, unless we study the crcatureB living around 
us, how can we gain that delightful knowledge? The passing 
note of an animal observed during travel is an addition to 

* science not to be«s6omed ; the briefly characterizing of a new 
species from a preserved specimen, if done with judgment, is 
of impovjaiW, butftHb real progress of natiyal history must* 

* ever ’depend on the detailed examination of the beings gathered 

around us by # the lsfcvs of geographical distribution, living and 
multiplying in their destined homes and habitats.* 9 c « 
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ARTICULAljJSD, ‘on JOINTED ANIMAL'S. 


Whatever creeps the ground, 

Insect or worm; those waved their limber fans 
For wings, and smsl^st lineaments exact 
In all the liveries dock’d of summer’s pride, 1 

With spots of gold and purple, azure aijfl green; 
These, as a line, their long dimensions drffw, 
Streaking the ground with sinu&is trace.” — Mii.tox. 


The traveller who passes the line of demarcation which se- 
pajajes two adjacent kingdoms, does not at once jjerceive any 
obvious change in their physical* features or their natural pro- 
ductions, ifor see anything in the manners or customs of the 
inhabitants to tell him that he has entered a new realm. 
Such is the case with the naturalist who has been an observer ^ 
of the radiate animals, and enters the dominions of the arti- 
t ulated. TheMecches and worms, among which lie has cjome, 4 
present very much the same aspect 
•is the. vermiform or worm- shaped 
Kchinodermatit, from which he has 1 
parted. “Why,” lie asks, “should 
they be thus divided?” 

The question is best answered by 
an examination of the internal struc- 
ture. A difference in the nervous 
system is at once apparent. It is 
no longer arranged on the radiate 
type, but presents the brain in thifc 
form of a ring surrounding the tliroax 
(Fig. a double nervous thread 
extends along the body at its lowest 
side, united at certain distances yy , Q i carakuh 
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Rouble “ ganglions,” as these nervous masses arc termed, from 
which arb given off th<? nerves that proceed to the extremities. 
From tlie symmetrical disposition of these nervous centres, 
Mr. Owen has ^iven to this sub-kingdom the name Homo- 
gangliata.* r rhe body in general presents a corresponding 
symmetrical form, antf consists of a repetition "of rings or seg- 
ments, in the earth-worm, or the millepede (Julus, Fig. 37). 



Fig. 37 . — JuluBi 


The articulated animals are arranged in the following 
plasses ’ 

' ii * 1 Andlata, Leeches, Earth- wbrrns, &e. 

<* Cirripeda , Barnacles and Acorn-shells. 

Crustacea , Crabs, Lobsters, &c. » 

* Insecta , Beetles, Beee, Butterflies, &c. c * 

A rack til (hi. Spiders, Scorpions, and J^ites. 


* From two Greek words, i«e signifying “similar,” tlie other “a 
ganglion," or Iuuj!, being the mass of nervous matter from which Un- 
nerves iliverge, 
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Leeches, Earth-worms, etc. 


“ Her divine skill taught me this, » 9 

That from <R r ery thing I saw * 

I coiid some instruction draw, 

And raise pleasure to the height, 

Through the meanest object’s sitfUt.”- Q. Wither. 


The most obvious ‘external character of the leech or the earth- 
worm is the number of little jungs of which the body is com- 
posed ; aiul hence the Latin word “ anellus,” a little ting, 
suggests an appropriate and descriptive term # for animals of 
this” class. • 

The medicinal leech and the common* h«rse-leesh of our' 
ponds are so well Jsnown, that the most incurious cannot fail, 



Fig. 38 . — Le?ch. 


at some period or other, to have noticed the* singular disc 
with which these creatures are furnished at each extremity of 
the body, and which, at the will of the animal, can be used as 
a sucker, and thus converted iyto a support or point of attach- 
ment. Leeches arc of many species* but these prehensile 
discs may be regarded as “ the badge of all the tribe.” They 
are destitute of external organs for locomotion; and move by 
the expansion and contraction of tlfle segments of the body. 
In the water they can swim with ease and rapidity. Respi- 
ration is effected by a series of membranous sacs, which are 
analogous to internal gills, and to which water is freely ad- 
mitted by minute orifices on the lower surface of the body.* 
The medicinal leech (IJintdo wedicinalix) is not indigenous 
to Ireland; it is found in sonic parts of Rritain, but is now 
becoming very rare. It is still seen in the fakes of Cumber- 


Jows'b Nat. Hist, of Animals. 
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land, bat even there js rapidly disappearing. This fact is 
mentioned by Wordsworth’s leech-gatherer in a stanza, which 
casually notices, at the same time, the manner in which they 
are collected. 

c 

11 He with ^ smile did then his words reneat ; 

• And said, tlmt, gathering leeches, tar and wide 
* ^ He travelled; stirring thus about liis feet 

m The waters of the pools \yhere they abide. 

Once I could onset with them c>C every side ; 

Hut they liave dwelled long by slew decay; 

Yet still I persevere, and find them where I may." 

* lif'golution and Independence. 

#The supply of leeches used in these countries is deriv 
from France, Sweden, Poland, Hungary, the frontiers 
Russia, and Turkey, and tin* gnat extent of the trade *h.i* 
carried on may be judged of from the fact, that kl four only of 
the principal dealers in London import 7,200,000 Annually.”* 
When we find that' the medicinal leech lias been applied to 
tly 1 use oY man from a remote antiquity, and now constitute 
so important an article of commerce, we are naturally led t.» 
inquire, “to wha^ peculiarity of structure is its utility owing?” 
The first, and most obvious is that by which its,worud is 
inflicted. Just witlqn the. ifiargiu of the mouth “are situated 
three beautiful little semicircular horny saws, arranged in a 
triradiate manner, so that Jjlieir edges meet in the centre. 1 ' \ 
“ No sooner the sucker firmly fixed to the skin than the 
month becomes slightly cvertecj, and the edges of the saws 
thus made, to press upon the tense integument, a sawing 
movement being, at the same time, given to each, they cost 
their way to the sluices of blood beneath. Nearly the entire 
body of the animal consists of a series of chambers into which 
the blood thus taken is received. They are eleven in number, 
^perfectly distinct, b»ul in the first eight the blood may remain 
®8fcr months unchanged either in colour or fluidity, the creature 
^merely allowing so much to puss into the alimentary canal a* 
is necessary to preserve its existence.^ Hence the repugnance 
of the animal to repeat the operation, until the. store of food 
with which it is thus gorged has been consumed. 

From the acknowledged importance of this animal in -ur- 

* Penny Cyclopedia, At licit* Leech, 
f .tonus's Natural History of Animals, vul. i. page 3 1 2 2. 

} Owen, page 133. 
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gery, the name leech is, by our old wipers, applied to persons.* 
both male and female, who were skilful in the art of healing. 

Thus, in the ancient Ballad of Sir Cauline, the king calls 
upon the princess to exercise her skill on behalf of the wounded 
knight: — . • , 

“ Como down, como down, my daughter deaj*. 

Thou art a lmehe of skille; 

Fnrn* liad I lose half my landi\s. 

Than this good knight bliolde spille.” 

* 

The young of the leech arc •produced from cocoons* depo- 
sited by the mother towards the end of summer. The wiiker 
is passed by our common horse-leech ( Hmnopm sanguimga) 
a state, of torpidity, in flu mud at the bottom of the |)onds 
ditches inhere it resides. This habit gave origin, on one 
occasion, to a somewhat singular scene, winch we chanced to • 
vitness. On the morning of the 27tlf March, 1838* a part of 
*bc "' 'Otway on onaof the most crowded thoroughfares adj oilrig . 
-in- .jwu of Belfast, was so covered with leeches that it was 
scarcely possible to walk without trampling* them under toot.» 
Soar n was their abundance that some of the passers-by re- 
markc 1, mat it seemed as thoflgh a flower of leeches had 
fallen. r I Vy extended for about 1 (Ml paces in this profusion ; 

• up both sides of this space they, were less numerous. The 
ul\ ' unenon continued for the two following, mornings, but J 
v\ ith diminished numbers. .A slight examination served to 
explain its cause. The ditch oil the side of the fence which ' 
.,i ^it-d V footway from the adjacent fields 4iad been cleaned 
■u tin*, j im ling day. The leeches had been buried in the 

< r mc. 'id on'tliis being placed on tlie top of the fence, they 
<■' s, niggled out, and spread themselves over the adjoining 

luorivay. , 

Tin. earth-worms represent another tribe of Annelids. - In 
Them suctorial discs, such as those of the leeches, do not exist; 
bur a mechanical contrivance of a different kind may be ob- 
served. The rings, of which their body is composed, are no 
longer perfectly smooth ; but are furnished with minute 
bristles, or recurved hooks. These, as the creature pushes its 
way, catch upon the soil, and form fixed points of support, by 
which the worm is enabled to maintain its place whim drawing 

* Owen, pane 14*). 

F 
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k forward the rcmainingfpai-ts of the body. Earth-worms move 
but Jittle*ahroad during tho day-time, except when disturbed. 
The young arc produced from eggs, which, previous to their 
being deposited by the mother, have undergone a certain degree 
of development.* Thgir«blood is red ; but in t*ome species it is 
ycllqw, and in one it is a pule green, so that the mere colour 
of the fircftlutiDg fluid does not seem to be of the zoological 
importance attached to it by Aristotle. , 

The mouth of our common qjirth-wonu ( fjvmhricvs terrext rid) 
has a short proboscis, but is destitute of teeth. Its food con- 
sists of the decaying particles uf* animal and vegetable matter, 
4< fbe crumbs that fall from nature’s bounteous table. ”f I>v 
tbo ordinary process of chemical decomposition, these, particle* 
wouljl be dissolved and lost. Swallowed by the earth-uorm, 
they become converted into nutriment, are assimilated to tin* 
substance of its. body, and in this state minister to the sup- 
port of beings of higher organization — to that of birds and 
fishes, a • 

*On this subject, the Rev. Gilbert White, in his delightful 
‘"Natural History of Selborne,” has long since made the fol- 
lowing judicious observations: — 

“ The most insignificant insects and reptiles are of much 
more consequence, and have much more influence In the eco- 
nomy of nature, than the incurious are aware of; and arc 
mighty in their ('fleet, from their minuteness, which renders 
them less an object of attention, t and from their numbers and 
fceqpdiry. Earth-worms, though in appearance a small and 
despicable link Jai the, chain of nature, yet, if lost, would make 
a lamentable chasm. For, to say nothing of half the birds, 
and some quadrupeds, which are almost entirely supported by 
them, worms seem to hr the great promoters of vegetation, 
Iwhich would proceed but lamely without them, by boring, 
(perforating, and loosening the soil, and rendering it pervious 
-to rains and fibres of plants, by drawing straws and stalks of 
leaves and twigs into it, and, most of oil, by throwing up 
such infiuire numbers ol* lumps of earth called worm-casts, 
which, being their excrement, is a fine manure for grain and 

( ^ij§rki<‘ correctness of these views has recently received a 


* Owm, jiagr 11(5. 
t Ityniw Juiu‘3, page tf'JH. 
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curious confirmation, in a paper commnijcaterl by Mr. Darwin* * * § 
to the (bobgical Sociefy of London, in Nov. 1837* * He ob- 
serves that, in a pasture field which has long remained 
undisturbed, not a pebble will be seen, althongli* in an adjoining 
ploughed field, a large proportion of thc.soil may bo composed 
of loose stones. This he attributes to the working of wotrns, 
and states his conviction, that every particle of c8hh«*ii old 
pasture laud has passed though the intestines of worifts; and 
lienee that, in some senses, the Jjprni “animal mould” would 
be more appropriate than “vegetable mould.” It # has been 
estimated that, in eighty years, »t he marl laid upon a field for 
manure, has been covered with soil to the depth of thirteVn 
inches, by the operations of these creatures. 

■ It is commonly supposed,” says Dr. Carpenter, “/hut 
the earth-worm may be multiplied by the division of its body 
into two pieces, of which each will continue fci live. This, 
however, dues not appear to be the cadft with reganj to the ^ 
common species. Jf it be divided across Ac* middle" when in 
motion, each part will continue to move for a tinn*; but only 
the piece which bears the head will be found alive after a few 
houcs^ This foYms a ne>y tail, and soon shows littlp sign of 
injury. Tint if the division be nflulc ncaj the. head, the body 
will remain *alive, and will renew the head; and the head, 
with its few attached segments, wijl die.”f 

The power of reproduction is enjoyed by. many other 
Annelids to a much greater extent. A small worm ( Lumbricu w 
tuirie<fatii-s) was? cut by Bonnet, a French naturalist, ialo 
twenty-six parts, and “almost all of them reproduced the 
head and tail, and became so many new and perfect indivi- 
duals. It sometimes happened, that both ends of a segment 
reproduced a tail. Wishing to ascertain if the vegetative 
power was inexhaustible. Bonnet cut off the head of one of 
lliese worms, and, as soon as the new head was completed, he 
repeated the act; after the eighth decapitation, the unhappy 
subject was released by death.”{ 

In some, species, the propagation reminds us of that of 
which we saw examples in the Infusoria. Thus, “in the Am?,§ 

* I'ith Nnle to White's Selbomo. edited liy Rev. 1 # Jenyns, IH-10. and 
Penny Cyclopedia, Lumbricus. 

f /oology, vol ii pai^e .310. 

j Owen, pn^e I PJ. 

§ ( ‘arp‘*nter's Physiology. pa^e '>1". » • 
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.one of the marine wor$i3, the last joint of the body gradually 
extends, and increases to the size of th£ rest of the animal; and 
a separation is made by a narrowing of the preceding joint, 
whiCjh at last divides. Previously to its separation, 
however, the young one often shoots out a young one 
from its own last joint, in a similar manner, and three 
generations have thus been seen united.” It is a 
curious circumstance, that tlje same tail serves as 
the tail of successive individuals, and seems thus 
_ to enjoy an exemption from the ordinary laws of 
mortality. * 

Respiration in the earth-worm is carried on by 
means of pores and internal sacs, similar to those 
of the leech. In the “ lob-worm,”* or “lug of 
fishermen (Fig. 39), a portion of the body is fur- 
nished with little arborescent (tree-like) tufts, to 
which the f>lood is conveyed, and there purified, by 
coming into contact with the air diffused through 
,the sea-water. 

In flie next tribe of Annelids, a new modification 
of the respiratory organs is exhibited, one ad- 
mirably adapted® to their peculiar habitats and 
modes of life. All the individuals of 'this assem- 
blage dwell in tubes, consisting either of calcareous 
matter, secreted from their own bodies, or, as in 
the Terebella, of particles of sand and graved 
agglutinated together to serve as a habitation. 
Under these altered circumstances, the only place 
to which the vivifying principle of the sea- water 
could freely have access, would be that adjacent 
to the exterior orifice of the tubes; and here, 
accordingly, wc find the respiratory apparatus 
arraugpd, often extremely graceful in its form, and 
enriched with brilliant colouring. The small con- 
torted tubes which encrust, in so fantastic a man- 
FiR. 39 . nor, the old bottles or dead shells dredged up from 
a uemgou. an y of’ our bays, form an example of this class. 
They are the „ dwellings of one of these sedentary worms, 
M 

TJug was formerly classed witli the earth-worm, under the mime of 
jj#mnbricn.s marinas; lint, from its difference of structure. it is now 
J gjferred to a different order ( Dorsibranrhiata), and bears the name 
ftisentorum. 
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bearing the name of Serpula (Fig. 40 J. “If, while the con - 4 
tained animals are alive, they be placed in a vessel of sea- 
water, few spectacles arc more pleasing than that which they 
exhibit. The mouth of the tube 
is first seen to ppen by the raising 
of an exquisitely constructed door, 
and then the creature cautiously 
protrudes the anterior part of its 
body, spreading out, at the i^jne 
time, two gorgeous fan-like ex- 
pansions of a rich scarlet or purple 
colour, which floaj elegantly in the 
surrouuding water, and serve as 
branchial or breathing organs.”* 

The minute convoluted shells 
(s'Pjrorfm), which are seen like 
whitish specks upon almost every 
piece of sea- weed, exhibit aninstance 
no less striking of the same exquisite 
design, the same admirable adapta- 
tion^! ipcanslo the required end. 

The, fourth tribe present, in tlfcir 
habits, a cfomplcte contrast to the last. ~ They arc formed for 
locomotion, and some among them can swim u ith considerable 
swiftness (Fig. 41). The roving life they le$d has induced 



Fie. 40.— Gimrp Skrpl l i 



Milne Edwards, the eminent naturalist, whose classification we 
have followed, to bestow on them the characteristic appella- 
tion of ErrarUe, a’.f 


* .Touch's Natural History of Animals, pago 313. 
t Itoclicrehes pour Si j rvir a I’llistoin; Naturclk* du Littoral tic* la 
Franp>. Paris, 1834. t • 
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They present considerable diversity in size. In one tribe 
(nemeriinh) there are individuals not more than one or two 
inches long, wliile others, of the same fraternity, attain the 
enormous length of fifteen feet,* * * § or, when artificially dis- 
tended, of more than twenty yards.f The sea long-worm, for 
so tjps species is named {N emeries Borlasii ), contracts in 
spirits ofte or two feet in length, and the thickness of an 
ordinary*quill. One was taken by' Captain Fayrer, “holding 
on to a bait on liia long line, when he was fishing for cod off 
Portpafcrick.”} 

In contrast witffihe freebooter, thus made prisoner, while 
on(pi predatory excursion, we may mention a species which is 
so much broader and thicker than other Annelids as to have 
lost its worm-like aspect. It is common around our coast, and 
is popularly known as the sea-mouse ( Aphroditu aculeat a). 
Besides being furbished with numerous fasiculi, or bunches of 
stiff, sharp-pointed bristles, employed both as organs of mo- 
tion and Weapons' for defence, it is decorated with numerous 
soft, silky hairs, of the most brilliant metallic colours, and 
t highly iridescent. Strange it may seem to us, that a worm, 
living in the midst of the slime at the bottom of the, ska, 
should have a vesture which ’rivals, in the splendour of its 
hues, the wing of the butterfly, or the plumage of the humming- 
bird 1 But the beauty impressed on even the humblest of 
created beings seems boundless as the beneficence of Him who 
called them into being. 

We have enumerated four tribes of Ancllata: — 

I. The Suctorial, comprising the leeches ; 

11. The Terricolous, including the earth-worms; 

III. The Tubicolous, which inhabit tubes; 

IV. The Ermutes, which are the most highly organized, 
and the most locomofive.§ 

In respect to some worms, there are traditionary error*, 

* Dr. Jolmaton in Mag. of Zoology and Do tan v, 1837, page 53f>\ 

t Thin wc state on the authority of Mr. It. Ball, who took om* at 
CJlifilen. Co. Galway, which ho ingeniously caused to distend itself, and 
was thus enabled to ascertain its measurement. 

X W. Thompson in' Mag. Nat Hist voL ii. No. 18. 

§ Their respiratory organs are placed upon the back; hence the term 
applied to them by Cuvier, Dorsihranchiatv , from Dorsvni , the back ; 
and branchiae, gills. 
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which arc still current. Thus, there as a specie^ called the 
hair-worm ( Gordius aquaticus ), whicn is abundant during 
part of the summer, in rivulets in the North of Ireland and 
elsewhere. Its length is about eight or ten inches, and the 
common superstition about it is, tha{ horse-hairs placed in 
water become vivified, and are changed into these wprms. 
This notion, with the addition that the hair-wenm^vas the 
young state of the s grpem* was prevalent in the days»of <$feeii 
Elizabeth, for we find it is thus recorded by Shakspeare, — 

“Much is brooding, • 

Which, like tlic course's hair, hath yet hut life, 

And noj a serpent’s poison.” 

The writings of the same poet furnish us with examples ot 
the comprehensive manner* in which the word “ worm ” is * 
used, and of its application to objects, (liffe^nt from those to 
"'which it is restricted by the naturalis^.* * : 

Among these humble animals are *sopie whi<jh possess 
luminous properttes : one has been observed in IrefaiukoiN 
some of the extensive tracts of bog ; and ft- Hall we 

arc indebted for the following notice of a similar power in one* 
of tile marine species. •“The most beautiful instance I ever 
saw, of luminous animals, occurred ^wiheii 1 was passing at 
night, between the Islands of Arrau, in the Kay of Galway. 
Jly attention being attracted by* spanglings of light on the 
field of Zostera (grass- wrack) below, 1 let down my small 
dredge. On its touching the bottom, a blaze of light flashed 
from the Zostera, and as the boat was pulled along, the d»«dge 
soernod as if filled with liquid molten silver. • On drawing it 
up, 1 found tljc light to proofed from numbers of a very small 
species of Annelid; these little animals were bright red, and 
so soft that they could not be taken out of tlje dredge. Any j 
attempt at preservation would basso been vain. By day-light, 
it is probable, their very existence would have J>eeu unnoticed, 
so little conspicuous were they. An idea of the size and 

* •* The worms were hallowed that did breed the silk.” — O thklixj. 

“ A convocation of politic wanna." — Uamjljet. 

“ Hast thou the pretty worm of Nil us here, that kills and pains not?” 

AnTOJSY AJfl> C-LEOFATliA . 

“Your worm is your only emperor for diet. ”-*-H ameet. 

“There tin* grown serpent lies; the worm that’* fled 
Hath nature that, ill time will venom breed.” — M acbeth. 

l * ICveless venoiu’d worm" — Tiaion of Athens. 
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luminosity oi the Annelid may be formed, by supposing its 
'body to b6 represented by the slit in a silver spangle, and its 
luminosity by the disc of the spangle.* 

Some among these creatures occasionally present themselves 
to our notice in situations «vhere they would be least expected. 
Thus, TcUipleton describes one (Spio calcnrm) “living in 

a te tytbutar cavities, in our limestone rocks, the tontacnla 
projecting, and kept by the anftnal iif constant motion. ”f 
We have noticed the same, of, some allied species, in rock 
.pools on the County Down coast, where there is no limestone. 
There the 'pinkish 'Substance, ciow regarded as vegetable, J 
thati lined the pools, formed the materials of its dwelling, and 
the minute waving ten taenia gave animation and interest, to 
the otherwise quiet little basins. - 


CLASS’ II.-CIR1UPEDA. 

Barnacles and Acokn-suells. 


“ There an 1 * * * found in the north ]N|jtn of Scotland and the islands ad- 
jacent, called Orchades, cirtuiu trees, whereon do grow ccrti^u shells of 
a white colour, tending to russet, wherein are contained little living 
creatures; which shells iu time of maturity do open, and out of them 
, grow those little living things, which, falling into the water, do become 
< fowls which we call Barnacles. 7 ’ 


I'm*: words which wc have selected as the motto for the pre- 
sent chapter occur in Gerardos’ “Herbal, or General History 
of Plants,” a work published in 1597, and regarded for more 
thou a century afterwards as one of the best sources of 
IpHikial informatics., Its author resided in Ilolborn, and 
eS&bFiehed there a “ physic garden” of his own, which was 
probably, at that period, the best of its kind in England for 
the number and variety of its productions. The transformation 
above mentioned he gives on the authority of others. “ Thus 


i j * As all our readers may not ho familiar with iho old-fashioned 

\ ornament to which our friend, Mr. Ball, has referred, we annex 

xJS^ a wood-cut, Ulrich will render his illustration more jicrfuctU 

J understood. * 


\ t Magi. Nat. Hist. vol. is. page 233. 
| j Miltepora polymorpha 



ANNELIDS, 


69 


much by the writings of others, and idso from th<j mouths of 
people of those parts, which may vory Veil accord with truth.”* 
He then proceeds in a strain which marks the downright 
sincerity of this honest and laborious old naturalist, who had 

BARNACLES. , 



mistaken the soft parts of the barnacle for a •bird, “hut 

a t our eyes have seen and our hands have touched, we shalh 
ire. There is a Small island in Lancashire*, called the 
Pile of Puiilders, wherein are found th« broken pieces of old 
and bruised ships, some whereof have been cast thither by 
shipwreck, and also the trunks and bodies, with the branches, 
uf old and rotten trees cast up there likewise, whereon is found* 
a certain spume or froth, that in time, breedeth unto certain 
shells in shape like those of a mussel, but sharper pointed and 
of a whitish colour ; whereiij is contained a ‘thing in form like 
a lace of silk? finely woven, as it were, together, of a whitish 
colour, one end whereof is fastened unto the inside of the ; 
shell, even as the fish of oysters and mussels are; the other 
end is made fast unto the belly of a rude mass or lump, which , 
in time cometh to the shape and form of a bird : when it is 
perfectly formed, the shell gapctli open and the first thing < 
that appeareth is the fore said lace or string; next come the 
legs of the bird hanging out, and, as it groweth greater, it 
openeth the shell by degrees, till at length it is all come forth, 
and hangeth only by the bill. In short space it cometh to 
full maturity, and falleth into the sea* where it gathereth 
feathers and groweth to a fowl bigger than a Mallard and : 
lesser than a Goose.” lV 
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The specific name, Ajiatifern, or goose-bearing, by which 
c the most common kina of barnacle- slid l ( Lepas) is distin- 
guished, commemorates this old traditionary error, which 
is still current On more than one occasion, when we 
have been examining a ^pa-borne piece of timber, with its 
crowd of suspended barnacles- some casual 'spectator has 
vcluutecrec^o poiut. out to us the bill and feathers of the 
^tttnreb!#! « 0 ' 

We may smile at the extravagance of these ideas, and 
wonder how fancy could have TStovised such tales, lint the 
wildest stretch of invagination co^ld not venture upon anything 
more; wonderful than the real ami simple facts respecting the 
transformations of these animals, 

r>efoi*e the shelly covering of 
that barnacle was secreted, the 
creature, not fastened as now bv 
its fleshy pedicle, was free and 
locomotive, with members well 
adapted for swimming, and fur- 
nished, like the fabled cylops, 
with one central e)c (F iff. 

The animal of that acorn-shell, 
now fixed so immovcffhly upon 
the rook, had, at one time,, an 
elliptic figure, two eyes mounted 
upon footstalks, and six pair ol 
jointed legs, which, keeping 
stroke like so many oars, pro- 
pelled it onwards (Ft)/. Id). 
At a certain period its crrai in- 
habits were laid aside, it* future* 
j^^^Uo'Place selected, and then altaeliiug itself securely to 
jtnPpkcc 1 thus chosen, its shelly covering was secreted, ami 
. * • as the process went on, the 

j // , visual powers, no longer need- 
(( \ fill for the welfare of the ani- 

/ mal, were extinguished for 

" To Mr. .1. V. Thompson, 

Mg. 45.- Yoi no uk iAlani s. whose name wo have already 

^ad occasion to mention, we are indebted for the discovery of 
plicae metamorphoses, which the researches of other observers 




Fig. 44. — Ynujcu of 
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have amply confirmed.* Mr. Thompson in the spring of 1 826, g 
took, in a small to wing-net, a number of minute translucent 
creatures about the tenth of an inch in length, and of a some- 
what brownish tint.} They wero taken on the first of May, 
ami kept alive in a glass of sea-waVr, They appeared like 
small Crustacea. On the night of the. eighth, twd of Jhcrn 
had thrown off then- outer skin, and were. finn]y* ! l#tt^ , hed to 
the bottom of the ^essef, when they rapidly assumed the 
apparel of the Sessile barnacles or acorn-shells ( BaJanus 
pusilfus). 

The pedunculated barnacles* or those w^fh the long pedicle, 
present, in their young state, an appearance very dissimilar; 
but, in all essential particulars, the change from their transitory 
swimming condition to their permanently adhesive state, is pre- 
cisely similar. In their perfect state (Figs. 42, 43) they are 
described by Mr. Owen as being “ symmetrical animals, with 
a soft un articulated body enveloped fti a membrane. They 
are provided witlj six pair of rudimeiftafy feet, ^obscurely^ 
divided into three joints, and terminated each l>y a pair of 
long and slender many-jointed, ciliated tentacles, curled towards 
the yioutli, aiftl thence giving origin to the name of the class” 
(Cirripcdcu curl-footed).} '• 

Tin. accfrn-sholl (Jialnjius, Fig. 46) is based on a deposit 
of calcareous matter, and lias a shell composed 
of many pieces, and thus capable of enlarge- 
ment according to the wants of the animal. 

•It was formerly classed with the barnacle 
among the Multivalve shells, the contained 
animals being regarded as Moil use a, or, to use i(i 

a more conmuTh phrase, as ‘'shell-fish!” Their iui.ams. 
structure and their changes being now better understood, they 
constitute, of themselves, a small but interesting class, allied 
to that of the crustaccons animals, ‘whic.Ii constitute the next 
division. The sexes have been ascertained to be distinct.§ 
The cheapness of the pleasures which natural history affords, 
should of itself form a reason for the general cultivation of 
such pursuits. They arc within the reach of the most humble, 
auri are. not dependent on costly or complicated apparatus. 

* Vid. ante, page -1G. * 

f Zoological Koscaivlie-s Memoir iv. page 78, plate ix. 

} Lectures, page 1 55- 

§ H. I). Goodsir, in Edinburgh Philosophical Journal, Julj, 1843- 
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> By means tio simple as(;a glass of sea-water, we have caused 
the balam or acorn -shells to exhibit a series of movements, 
which we have never shown to the youth of either sex, without 
hearing from thgm expressions of the most unfeigned delight. 
Let the reader try the experiment. Go at low water to a 
rock,, on flit! beach, choose a few' of the oldest and largest 
.''lunpetfer.^ftC uncovered by the receding tide, and encrusted 
; 'with the acorn-shells. As tlie enclose* 1 animals have then 
been without nourishment for^two or three hours, they will 
be quite i^ady foj another meal. Throw the limpet shells 
into the glass of se&watcr, an* 1 , in a minute or two the acoro- 
sh&ils upon them will begin to open. Presently a beautiful 
feathered apparatus will be extended, then withdrawn. It 
will 3 gain be put forth, and again retracted; but with such 
grace, regularity, and precision, that the eye regards it “ with 
ever new delight.^* And when the same exquisite mechanism 
is exhibited by every* one of them, either in succession or 
/sijnultfcneWly, andSvhen we consider that, it thus ministers, 
at the same, moment, both to respiration and nutrition, a train 
of ideas is excited, which rises from the humble shell to Him 
by whom Jt has thus wondrously beep fashioned. 


.CLASS 111,— CBUSTACEA. 

(' it a ns, Lobsters* Shrimps, 


. “ Wlmt is muni 

If his chief good, and market of his time, 
lie hut to sleep and feed? A beast — no more. 
Sure lie ^iat made us with such Urge discour? 
Looking before art El after, gave us not 
Tha* capability and godlike reason 
To fust in as unused.” — Siiakkspeaul:. 


Ll The name of this class,” says Professor Owen, “ refers to 
the modilication of the external tegument by w hich it acquires 
duejaardness for protecting the rock-dwelling marine species 
from the concussion of the surrounding elements, from the 
attacks of enemies, and likewise for forming the levers and 
points of resistance in , thq act of supporting the body, and 
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moving along the firm ground. In the crab .and lobster 
tribes, the external layer of the integument is hai-dened by"" 
the addition of earthy particles, consisting of the carbonate, 
with a small proportion of the phosphate, of lime.’'* In the 
smaller species it is more flexible, resembling the texture of 
horn or parchrhcnt. * • 

Distribution — The Crustacea are universally diffrjainot only 
throughout the ocean, but* through ponds, Jakes, ditencs, and 
running waters. In the polar seas they are found in great 
abundance, though the numbSP of species is very limited. In 
the equatorial regions, while tjjey are no 4&s nuuferous, they 
present a greater diversity of form, attain a larger s ; jee, 
and exhibit, in the highest perfection, those peculiarities of 
structure by which the several groups are characterised. But 
though “ the world of waters is their home,” they a & not 
confined within its boundaries, for there some species 
wlfich arc occasional visitors to the land, and others which 
■ make it their permanent residence. • • * 9 ^ 

Form Their" figures, when most faithfully delineafCBT 

present a variety of form, so great that a t first sight they 
seem, in somc«cases, to be the offspring of a fantastic fancy - 
rathBr Than the correct delineation of living aniflials. Wo 
find legs s» formed as to do the work oPjaws (Dig. 56 — 60); 
others so constituted as to perform the function of gills; 
while, some arc so Jong and so sJehdcr that, were we to judge 
merely from appearance, tliey would seem quite Tlispr ©portioned 
.to the size, of die body to wlTich they are appended. 

Characteristics. — As, in the radiated animus, we foiuiil*the 
radiated structure most apparent towards what may be con- 
sidered the centre of the group, so here we may point to the 
Crustacea as examples of the complete development of the 
jointed or articulated structure. In them we find the re- 
spiratory apparatus existing as bfauchue or gills, however 
varied its position or arrangement. The 'sexes are distinct, 
and all the individuals are free and locomotive. “It is the 
combination of branch ias, with jointed limbs and distinct 
sexes, which constitute the essential characters of the class , 
Crustacea.”* 

Integument . — As the integument is inclagtic, and does not 
admit of enlargement to suit the growth of the animal, a 


Lectures, page 1C3. 
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, beautiful provision exists, by which it is from time to time 
thrown off, and its place supplied by one of larger dimensions. 
In two or three days the new covering assumes the hardness 
of the old one; Und, until then, the animal, as if conscious ol' 
its defenceless state, ayoids, as much as possible, all exposure. 
We $hall Vevert to this subject in treating of the best kuown 
native grr^s. 

: Reproduction . — All of them possess the capability of repro- 
ducing extremities which are injured. Thus, if the leg of a crab 
be fractured, it throws off the injured limb, near to the body. 
“ It has the powef^&f doing so apparently for two purposes, — 
to i3ave the excessive flow of blood which always takes place 
at the first wound, and to lay bare the organ which is to re- 
produce the future limb.* As sqon as the injured limb has 
been 1 thrown off, the bleeding stops; but, if the animal is 
unable, from weakness or any other cause, to effect this, “ the 
result is fatal. The growth of the new limb is slow, uhtil 
< latter the period of the next moult, when it rapidly assumes 
- its lull proportions.” 

liisfriralwn. — Every one who has opened the “shell” of 
the common crab has noticed a number of leat-like organs, 
regularly 'arranged in tw r o parcels, with the points ot the 
little leaves or plates in each parcel brought nearly to- 
gether {Fig- 47). These are the branchiae or gills, organs 
admirably adapted to the aquatic life of the animal. In the 
lobster, the arrangement of the parts is different {Fig. 4H), 
being accommodated to the diflerent form of 0 the body, but 
providing no le^s effectually for the aeration of the circulating 
fluid. In other Crustacea, the gills are formed like feathery 
tufts, and float freely in the water {Fig. 4JJ); while, in one 
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ft A a h r 

• » • » 

Fig. 47. — Anatomy op Ci*b. 

Kit? 47— p, Part of the liniftg membrane of the shell— A, The heart— 
a. Arteries— ft. Branchiae in their natural position. — ft', Branchiae turned back 
to show their vessels. — r, Stomach in, Muscles of stomach.^-;, Liver. 



Fig. 48. — ClHCULATOBY APPARATUS OF JbODBTER. 

Kig. 48.— A, Heart—#, g, Sinus or dilated vein receiving the blood which 
comes from different ports of the body, and is thenco sent to the branchiae ft, from 
which it returns to the heart by the branchial veins, p. 
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division, termed, from £he circumstance, “gill-footed,”* the 
^surface of 'the legs is extended, and made subservient to res- 
piration. From this cause, in the minnte tribes in which this 
structure prevails* the feet are sometimes seen in motion when 
the body is at refct. The c more actively the body moves, the 
more brish will be the circulation ; “ and since,*’ as Mr. Owen 
remarks,^ the muscular energy directly depends upon the 
amount *>f respiration, the two functions are brought into 
direct relation with each other by the simple connexion of 
their respective instruments. 

In those* tribes t9mt live partially or altogether on the land, 
the respiratory apparatus is modified, but is still, in its most 
essential features, aquatic. In the wood-louse (Oriiscus,\ 
Fiij. 50), which lives in dark and damp 
situations, respiration is effected by a 
• scries of plates, at the lower side of the 
ahdomen.§ In the land-crabs, con- 
trivances of different kinds exist, to retain 
so much water, as will supply the gills 
witli the amount of moisture needful for 
the due performance of their functions. 
Hut the, quantity of oxygen which Waler 
Vnily can furnish is insufficient ff>r animals 
whose respiration is so active. They 
must have access to air, or they inevi 
tably perish. Hence we are able to understand why it is that 
they are drowned, if immersed foV any long time in water. 

‘ v r inon . — In the eye3 of the Crustacea a great diversity of 
structure is exhibited. Some s 4 pecies are furnished with two 
placed upon distinct peduncles or stalks ; other* have eyes of 
the same formation, but the peduncle is wanting; such eves 
are therefore described as being “sessile” or sitting. In one 



jgf; * Phyllopoda* * 
t lectures, page 1*2. 

% The Oniwus is well known, in the North of Ireland, by the provincial 
panic; of Sinter. 

w' $ Some of these animals have been found in a fossil state in Wiltshire*, 


c in those secondary rocks termed the Wealdcn formation. 'The eyes which, 
;;|lke those of the Tin 1 obi to, hereafter mentioned, arc composed of a nuni- 
ne rjtf separate lenses, form beautiful objects when magnified. They are 

so^tiines found not attached to the head, but loose* in the limestone 

Fossil Insects in the Secondary Rocks of England, by the Rev. 1*. li. 
Hrodic Ismdon, 1845. 
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genus ( Daphnia ) a “ smooth, undivided cornea 'protects and* 
transmits the rays of light to an aggregation of small ocelli,”* 
or eye-specks; while in a fossil species (j^saphus caudatm , 
Fig. 51) we have an example of the cornea ilself being divided 
into at least 400 compartments, <Ach supporting^ a circular 
prominence, the whole being so arranged that where the dis- 
tinct vision of one ceases^ that of another begins. 

Among the crusftaceous animals now extinct, ffut whose 
remains are found in some *parts of England, and Ireland, 
and in other countries, is one tribe wJjjph, from the three 
longitudinal divisions of whiefl the body is composed, is known 
by the name of mIYilohites (Figs. 51, 52). In these fossils* 


TRIJ,OBlTESt 



5!. • Fig. 52. 


one of ’which has been mentioned in the preceding paragraph, 
the compound structure of the eyes is so well developed and 
preserved, thsft we arc enabled to Compare it with that of 
existing species. This circumstance has happily suggested to 
the Rev. Dr. Buckland a train of reasoning respecting “ the 
condition of the. ancient sea, and tttfc ancient atmosphere, and 
the relations of both of these media to light,” i^hicli furnishes 
so admirable an example of the manner in which knowledge 
in one department throws light upon researches in another, 
that we give the passage in full. 

“With respect to the waters in which the TrilobitesJ main- 
tained their existence throughout the expire period of the 

* Owen, page 175. 

f Fig. 51 . — Asaphus caudatus. Fig. 52 — Calymene Mumenbitchd. 

j Bridgewater Treatise, vol. i. page 4(J1 . m 
G 2 
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transition formation, we 1 conclude tkat they could not have 
been that imaginary, turbid, and compound chaotic fluid, from 
the precipitates of which some geologists have, supposed the 
materials of the surface of the earth to be derived ; because 
the structure of the eyes (ft* these animals is such, that any 
kind of fluid in which they could have been sufficient [for 
) vision] rift ne bottom, must have bjen pure and transparent 
enough to r allow the passage of light to organs of vision, the 
v nature of which is so fully disclosed by the state of perfection 
iii which they arc jg-gserved. With regard to the atmosphere, 
also, we infer that, had it differed materially from its actual 
^Condition, it might so far have affected the rays of light, that 
a corresponding difference from the eyes of existing Crustaceans 
wouldjiave been found in the organs on which the impressions 
of such rays werc f then received.” 

* “ Regarding light itself, also, we learn from the resemblance 
of these mpst ancient organizations to existing eyes, that the 
Mutual' relations of light to the eye, and ofitlie eye to light, 
were the same at, the time when Crustaceans, endowed with 

(the faculty of vision, were first placed at tins bottom of the 
primeval seas as at the present moment. 41 , 

“Thus we find, a\i(iong the earliest organic remains, an 
optical instrument of most curious construction, adapted to 
produce vision of a peculiar kind, in the then existing repre- 
sentatives of one great class in the articulated division of the 
animal kingdom. We do not find this instrument passing 
onwards, as it were, through a series of experimental changes, 
from more simple into more complex forms; it was created, 
at the very first, in the fulness of perfect adaptation to the 

* uses and condition of the class of creatures to which the kind 
i of eye lias ever been, and is still, appropriate.” 

1 Ova. — All Crustacea are produced from fertilized ova, 

i which the female, afcftcr they have passed from the oviduct., 
f Continues to carry about with her until they have attained a 
Wtain amount of development. Various are the appendages 
i employed for this purpose; perhaps.no example will be more 
j generally known than the one afforded by the common lobster 
J when “ in pea.” 

* Mcfaviorphoses.^-The young do not, on their liberation 
] from the ova, present a miniature resemblance to the species 

to which they belong. The contrary opinion was formerly 
, entertained, and it was .even regarded as one of the charac,- 
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teristics of the higher crufctacea, that they dicl in# undergo 
a metamorphosis. It will not be uninstructive to advert 
briefly to the observations, which have led m to more correct 
ideas on this subject. 

In a Dutch work, published in 
1778, there appeared the figure 
of a small crustaccoua ^nimal 
{Fig. 53), unlike any previously 
known. A French naturalist 
took another in the Atlantic, 
five or six hundred leagues 
from the coast of France, and 
included both under the generic 
appellation of Zoea. A third 
was taken in the course of Cap- 
tain Tuckcy’s voyage to the 
Congo, and two were observed Fig. Job a 

by Mr. J. V. Thompson when 

returning, in 1816, from the Mauritius. AIJ rhe* five speci- 
mens were those of distinct species, and constituted the only 
example* known of these Crustacea until the spring, of 1822. 
hi that year, Mr. .1. V. Thompson, to hi$ great surprise, met 
with Zoeas in considerable abundance iii the Cove of Cork. 
Further research showed that those animals, which had been 
regarded as so rare that the capture of each was recorded as 
an event, were to be found iq vast profusion in our bays and 
Vstuarios; and instead of being perfect and anomalous crea- 
tures, were but the immature state of the conation crabs 1 

The observations of Mr. Thompson^ amply corroborated by* 
that, of other naturalists, have established the fact, that the 
Crustacea undergo metamorphoses ; but to what extent this 
takes place in the several tribes, we # are as yet unable to de- 
termine. Here is an ample field for inquiry^ in which the 
careful accumulation of facts, and even the collecting of 
specimens, may render good service to the cause of science. 

The young state of tlyi crabs, that to which the term 
Zih'ta was formerly applied, exhibits, so far as known, a dif- 
ferent appearance in each species. The one in which our 
readers will be. most interested is the common edible crab 
{Cancer pagttrwi), and those who have only seen the 
animal in its mature condition will perhaps be surprised 
io learn that it existed at one tiipe under the form repiv- 
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sented in <Fig. 54, its members adapted for swimming, and 
its body so minute that its natural size, 
when in that state, is shown by the 
speck adjoining the letter n. 

‘ Eand-crabs . — In the limited space to 
which, in a work of this kind, we are 
necessarily Restricted, it is only our 
intention to notice<*tke habits of a small 
number of our native species; but the 
land-crab3 of foreign countries consti- 
tute a ''group too remarkable to be 
altogether omitted. Of the genus Thcl- 
pliusaj (j Fig. 55), one frosh-watcr 
species, native of the rivers of 
southern Europe, was well known to 
the ancients, who often represented it 
. on their medals. Colonel Sykes states, 
t ’ , ^coVMo«ciur* THn that another species is found in the 
valleys along the Ghats in India, and 
alsc the most elevated table-lands.J They are there not 

only munercaai but 
troublesome, intrud- 
ing themselves into 
the tents, and even 
invading such bc3s 
as are placed on the 
ground. He also in- 
forms us, that the 
table-land of the ele- 
vated hill-fortress 
II urreechundurghur , 
3.900 feet above the 
v . sea, is inhabited by 

,^uch multitudes of land-crabs that their burrows render 

* The figures 53, 5*1, and the information by which they arc accot 
panied, arc taken from “ Zoological Researches,” by ,T. V. Thompson. 
A Zoca, different from any if the species noticed by that author, is de- 
scribed by Templeton, in thi Trans, of the Entomological Society, vol. ii. 
It was taken in Luiie Lough, County Antrim, in May, 1835. 

$ Carpenter’s Zoology, vnl. ii. page 250. Fide, also, Milne Edwards' 
w Histoire des Crustacea,” t une ii. page 3 0. 

% Trans. Entomological «Soeiety, vol. i. page 182. 
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it unsafe to ride over many parts of the mountain. From 
liis own observation, and from the concurrent ^testimony 
of the natives, he is of opinion that these crabs do not 
migrate. Another Indian species is thua noticed in the 
Journal of Bishop Heber. “ All the, grass through the Deccan 
usually swarms with a small land-crab* which burrows in the 
ground, and runs with considerable swiftness, m when 
encumbered with a ljundleaof food almost as big as ite&f; this 
food is grass, or the green stalks of rice, and it is amusing to 
see the crabs sitting, as it frere, upright, to cut their hay 
with their sharp pincers, then waddling c£P with thair sheaf to 
their holes as quickly as their sidelong pace will cariy them.” 
The land-crabs of the Antilles* have long been celebrated for* 
their nocturnal and burrowing habits, and for the determina- 
tion evinced, by some species, to take the most direct Uhe to 
the coast, when the period of visiting the for the purpose 
of depositing their eggs, has arrived. 9 

Classification . — Among the numerous* tribes of Crustacea, 
it is to be expedted that 
a considerable difference 
must exist as t*> the uature 
of'tBci? food, and a corre- 
sponding difference in the 
form of their mouths, and the * 
structure of those organs 
by which the food is taken. . 

.Some arc furnished with 
jaws or mandibles suited 
for mastication ; others with m 

a beak or tubular apparatus 
adapted for suction. This 
enables us at once to se- 
parate the class into two 
great divisions, the masti- 
cating and the suctorial. 

There is, however, a tro- 
pical genus, the Limulus 
or King-crab (Fig. 56), 
whose mouth has no pecu- 
liar appendages, but is sur- 



Fi*. Afi.-tawuv.ua (urdi cki 


Giyarviniens. Milne Edwards*' Cruataces, vol. ii. p*ige 18. 
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rounded by. legs, the bases of which perform the office of 
jaws; and for its reception a third division — Xiphosura * — 
has been specially constituted. 

Reverting to our native species, we find some, as already 
, mentioned (page" 7 6 ), wit^h the eyes on footstalks, others with 
the eyes sessile. This forms an excellent characteristic dis- 
^ tinction.^^ gain, some have the gills enclosed in the body, and 
v^have tenjegs ; others have the gills external, and the number of 
;the legs or appendages variable. By such characters they are 
.divided into sections, orders, sub-orders, genera, and species. 
All of thogfe, which* ure the be^t known and the most valued, 
are, with regard to their food, masticating (MaxiUosd) ; have 
the eyes on footstalks (. Podopthalma ); and have ten legs 
(Decapoda ). f These scientific terms, though startling to 

begiifiiers, do nothing more than express, in a different form, 
the same meaning that the simple English words convey. 

The animals composing the first group we shall mention 
am ong oar native Crustacea, familiarly known as kt spider - 
"uSds,” from their length of legs. Mr. W. Thompson gives an 
instance of one oV them (Ilyas aranea ) only two and a quarter 
inches across the “ shell,” which had an oyster three inc^'Vni 
diameter upon his back, and remarks that the crab must have 
enacted the part of Atlas for some successive years, u*o the oyster 
was encrusted with large acorn- shells, and could not have been 
less than five ^ears old. J A series of such observations would 


* Sword-tailed. Figure 56 represents the lower surface of the animal. 
m,4he mouth. — -f, Feet, the bases of which perform the office of jaws. — 
a, Abdominal appendages bearing tlic branchne — f, Sword-shaped tail. 

f In the ten-footed Crustacea ( Jlrcapoda), there is a striking dif- 
ference iu the form and development of the tail, as in the crab and in 
the lobster; and they are thus divided into two very natural group*. 
The hermit-crabs, in which the tail is prolonged, but defenceless, may be 
regarded as a connecting link. Hence, Milne Edwards, in his excellent 
♦‘Histoire des Crustacea,” arranges them into three sections, distinguished 
'’by terms expressive of these peculiarities of structure. Thus: — 
Dkcapoua. 

t ilt section, Brachyura , or short-tailed, as the crabs. 

2d Anomouru, or irregular-tailed, as hermit-crabs. 

- 3d „ Macroura , or long-tailed, as the lobster, cray-lish, fee. 

{ The information given in this page, and acknowledged elsewhere, 
by the initials, W. T. is derived almost exclusively from a paper on 
“the Crustacea of Ireland, order Decapod a,” by William Thompson, 
“ President Nat. Hist. Society, Belfast, published in Annals Nat. 
ton *■ xi. 1 8-12-3 ; and we have not scrupled, on many occasions, 
jhiTourselves of the language there employed. 
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help us to a solution of the question, “ what is tile longevity 
of different species of Crustacea?” one which, at present, we 
are quite unable to answer. Those who wish to obtain speci- 
mens of the spider-crabs, without going out Ip dredge for that 
purpose, will occasionally find them* aipng w'ith shells, star- 
fishes, &c. in tfie stomachs of the eod and the haddtfck. 


The crabs used as food are, of course, those : ^gjh are 
most valued and sought* after. The large edible* crab is 

that which, in the North of % Ireland, is known as the crab 
( Cancer pagurus, Leach, Fig. 57). It is distributed round 
all our coasts, and is generally taken by wicker-baskets, like 
the cage-shaped wire mouse-traps, and baited with guts of — 
fish, or other garbage ; but it is also taken by means of a 



piece of hooked iron 
thrust into its retreats 
at low* water. M. Ed- 
vards mentions that, on 
the" French cc&st* tli^r^ 
weight sometimes ex- 
ceeded *5 ibs. ; at Fal- 
mouth, it ha§ reached 
14 lbs. In the London 
market they very com- 
monly weigh 9 lbs. ; and 
some equally large have 
been taken on the Irish 


Fig. r>7. fu P\i;riu;aJ 


coast. The smaller edi- 


ble crab of British authors {Carcimis maun*) is the most 
common species round the entire coasts of Great Britain and 
Ireland, lurking beneath stones or tangle, or half concealed in 
the moist sand. It appears to be very tenacious of life. Some 
which were buried in a garden, to the B dcpth of twelve or 
fourteen inches, with a little sea-wfced placed between them 
and the soil, were found alive at the end of seventeen days ; 
and one individual evinced his customary promptitude in the 


use of his nippers. 

We learn from Leach * that this species “ is sent to London 
in immense quantities, and eaten by the poor, who esteem it 
a great delicacy;” and M. Edwards observes* it is used in like 
manner in Paris. It is never offered for sa\e in the markets 


Miilacastraca Podopthalmata nritymriae, Tabic 5. 
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of the North of Ireland, nor, as far as we know, is it ever 
employed 'there as an article of food. Mr. B. Ball states,* 
that when these crabs arc about to change their shells, or have 
recently done so,° they are sought for under the sea-weeds, at 
low tide, by the"fisheripe» at Youghal, chiefly as bait for flat- 
fish. In "this soft state they are called pilcrabs . From then- 
habit gfj^rwating their claws in a threatening attitude, when 
molested, they have, on the coast Of Normandy, the name of 
** crabes enrages.” 

The pca-crabs form an interesting group, from their dimi- 
nutive size, and their singular habitation in bivalve shells, 
one of which was celebrated in connexion with the crab ; as, 

r 

“ The anchored Pinna and her cancer friend.” 

The pinna, accgrtling to tradition, being warned of the ap- 
proach of danger by the alacrity of the little crab, who svas 
the joint* and fricudty occupant of her mansion. One species 
other ex piwm) is so common on the Irish coast, that 
Mr. W. Thompson obtained fourteen of them, by opening 
eighteen of the large or “■horse-mussel,” dredged ofl^ *V 
County frown shore; and ii^tlie common cockle, at Tolighal, 
Mr. Ball found them- so abundantly, that about /line out of 
every ten cockles contained a crab. Two and even three crabs 
are occasionally found in one mussel, or one pinna. 

The hermit-crabs belong to a different order. The tail is 
prolonged and soft, being destitute of the hard calcareous 
covering which protects the anterior portion of the body: and 
hence, in self-defence, the animal is obliged to occupy some 
univalve shell, which has been deserted by it a original occu- 
pant. From the fact of each crab being thus the solitary 
inmate of its retreat, the common English name has no doubt 
been bestowed. The species most abundant on our coast 
^JPagyms Barnhm'dus) is found in shells of very different 
SptyBionsioiis, and from time to time leaves its abode, as it feels 
jraeccssity for a more commodious dwelling. It is said to 
IpSesent, on such occasions, an amusing spectacle, as it inserts 
the tail successively into several empty shells, until one is 
found to fit-f Wc learn from Professor Bell, however, that 


w In Mr. W. Thompson's Paper. 
+ Carpenter’s Zoology, page 252. 
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it does not always wait until the house is vacant} but occa- 
sionally ejects the rightful occupant vi et armis .* * 

In the Crustacea of the next order, the tail is not only 
longer, but is different in form, being divided* into five broad 



Fig. AA.— -Bothy Lobster (retjvced). 


flat pieces, so as to act with great effect ,upon the water. 
The common lobster (Ifomarun vulgaris ) is perhaps the best 

* IIi>tory of British Crustacea, page 173; publishul by Van VoorV. 
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known exaiople; it is taken all round the rocky portions of 
the coast. So much is it valued, that the finest flounders and 
plaice are, in some places, cut up to furnish the most tempting 
bait for the lobsJEer-pots.* Another species, the spiny lobster 
( Palinurus vulgaris , Fig, 58), attains even larger dimensions, 
being occasionally taken of eighteen or twenty inches in 
lengthy r*au weighing so much as twelve or fifteen pounds.* 
It frequents deep water, and mlf approaches the shores in 
spring, for the purpose of laying its eggs. 

The cray-fish (Fty- 59) inhabits rivers in many parts of 



Fig. 59— Cray-fish (uisnncED).t Fig. fiO— Mastic iting apparatus. 
* W. T. 

TFi*. f)9. — Exhibits tho lower Bide of the cray-fish. a and 6, Antenna*. «* , 
Eyes. — fl. Auditory tubercle or organ of hearing. — <\ External feet-jaws.- 
ft First pair of thonfcic legs. — g, Fiftl) pair.— A, Abdominal false legs — ?, Tail 
/formed for swimming. 

% Fig fiO. — Shows, in their detached state, the six pair of appendages which 
constitute the apparatus for mastication, a. Mandibles . — b and r, First and 
second pair of jaws or maxillae.— rf, r, /, Three pair of foet-jawx. 
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Ireland, but is generally stated to have been introduced. It 
is said to be possessed of great longevity: M. Edwards asserts, 
that it lives for more than twenty years, and continues to 
grow daring that entire period.* It is the office of the males 
to cater for the female and young \ |nd a Very intelligent 
observer states* that he has frequently seen them •catching 
and breaking up small fish as their foocLf On >$ing dis- 
turbed, both sexes gather Dhe young under their tails^ but a 
singular difference prevails between the sexes, with regard to 
the manner of protecting their progeny. The male, on being 
lifted, retains them imder his tyjl; but the •female, "on being 
captured, wiser than her lord, u slaps” them into the water 
with such force, as to produce the effect of a shower of rail f - 
u pen the surface. 

The cast-off shell of many of the Crustacea preserved its 
former appearance so completely as to exhibft^he form of the 
auiifial, atfd even its most minute appendages. This we have 
not been so fortunate as to observe, but ft fe fully confirmed 
by the following note from Mr. R. Ball, who adds, at the" 
same time, some other particulars, illustrative of habits. 

l > T ne years ago I kept a cray-fish for a considerable time, 
in a shallow glass vessel’, about. twenty inches in cliameter, 
and containing about two j riches’ depth of water. This animal 
gradually acquired great viciousness, and would eagerly attack 
the fingers of any one who chosfc to put them within his 
range, pursuing the intruding digits round the Iboundaries of 
ljis demesne. After lie had b8en thus a year in my possession, 

I \va 3 one day surprised to sec a second cray-fish in the vessef; 
but on taking the intruder in qjy hand (believing it to have 
been placed in the vessel by a waggish" relative), it proved to 
be the exuviaj of my old friend, so perfect as to present his 
exact counterpart. Instead of his usual boldness, lie now 
exhibited the most remarkable timidity, which continued for 
three or four days, lie was at first quite tfoft, and appeared 
considerably largei than usual, but gradually grow firmer, and 
on the fifth day felt to the touch as, hard as usual, and ad- 
vanced with open pincers to the attack of my finger, though 
evidently not without some little doubtfulness of his powers. 
Before the end of the week he was himself # again, came on 


m Histoire des Crustacea, tome ii. page 330. 

t Those notices of the cray-fish are entirely extracted from Mr 
Thompson's article on the Crustacea, already referred to. 
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more boldly than ever, and with greater effect, as his weapons 
wdtfe sharper. He lived* nearly two years with n*c, and 
during the whole time received no food excepting one or two 
worms.”* * 

The shrimp * (Craven vulgaris) is common on the sandy 
shores, sftid adjacent saline marshes, from tfie north to the 
south j>£*trelaml. About thirty years ago, it was regularly 
exposed for sale at Belfast, but fcbfc slde^of the bay on which 
it was taken has now become qpft and oozy, and the shrimps 
so small and scarce, that they are no longer sought for.^ 

The ptawn ( Pittwmon serr&tus, Fig , 61), so common in 



a Fig. 61. — PRAWN (ItKDUGED). 

some of the English markets,* is still taken* abundantly in 
s8me localities in the south and west, but “ a good dish of 

* W. T. • 

f No apology is needed •for introducing, in this phico, the ft dinning 
beautiful passage from the writings of Archdeacon Paloy. 

“Walking by the sea-side, in a calm evening, upon a sandy shore, 
and with an ebbing tick, f have frequently remarked the appearance of 
a dark cloud, orjegther very thick mist, lianging over the edge of the 
water, to die perhaps, of half a yard, and the breadth of two or 

three y^'ds, streSning along the coast as far as the eye could reach, and 
always retiring with the water. When this cloud came to be examined, 
it proved to be nothing ela6 than so much space tilled with young 
" shrimps,” in the act of bounding into the air from the shallow margin 
of the water, or from the wet sand. If any motion of a minute animal 
could express delight, it was this: — if they had meant to make signs of 
their happiness, they eould not have done it more intelligibly. Suppose, 
then, what 1 have, no doubt of, each individual of this number to be in a 
state of positive enjoyment, what a sum collectively, of gratification :uui 
pleasure, have we before ijur view!” 
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prawns” is a delicacy quite unknown along the north-eastern 
shores of Ireland. 

It would be inconsistent with our limits to enter into detail 
respecting the smaller Crustacea, which pre&nt themselves to 
our notice under circumstances so different, and at times so 
unexpected, that J;hey often excite some feelings of novelty or 
of interest. ■ * 

Certain species finfl in the deep water of our bays; 
others, like the little eand-hqppers (Fig. 62), on the moist 
margin of the strand; but there is, perhaps, no place that 
better repays our investigation.than the Beautiful little rock- 
pools, fringed with sea- weeds and corallines, and inhabited by^ 
multitudes of small Crus- 
tacea, which climb upon thei£ 
branches, or enjoy themselves 
in the clear expanse of their 
waters. It is interesting to 
know the extraordinary fer- 
tility of these apparently in- 
significant creatures, whether 
u*J.rg in suefr situations or 
in the ponds and ditches of .Fig. 62 — Talitrus (minified). 
our fields.* “.I urine ha$, with great TBdelity, watched the 
hatching and increase of one fresh- water species ( Cyclops 
qnadricorttis), ami lias given a calculation which shows its 
amazing fecundity. The female carries, on each side, a little 
•packet of cggS, and lie has* seen her, when isolated, lay Jpn 
times successively; but, in order to be within bounds, he sup- 
poses her to lay eight times wiihin three months, and each time 
only forty eggs. At the end if one* year, this female would 
have been tin* progenitor of 
4,412,189,120 young!”* 

This genus, from being fur- 
nished with one large com- 
pound eye, bears the classic 
name of Cyclops (Fig. 63); 
but its cannibalism is worse 

than that of the fabled Fig. 63 ,-cvclops (magnified). 




* From some* excellent papers, entitlad “ The Natural History of the 
British Entomostraca, by William Baird, Surgeon,” published ha r ' 
Magazine of Zoology and Botany, 1837, vol. i. page 314 — Ft. should, 
haps, be mentioned, that the female, when once fecundated, is so for 
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giant, for the mother has been seen to devour her own young. 
J urine, wliile he admits the fact, urges, in vindication of his 
little favourites, that she does not do so from choice, but that 
the , helpless youn'g cannot resist the action of the whirlpool the 
mother causes around hen, and are thus carried unconsciously 
into the did one’s mouth. 

Anther one-eyed Crustacean deserves mention for the ex- 
hibition it affords of one of those sfrikinjy instances of provi- 
dential care which the little, no less than the great, experience 
from the Maker of all. In drains and ditches there is found 
in abundance a mmute creature, which, from its branching 
horns ( antenna ; ), and its peculiar movements, is called the 
"arborescent water-flea ( Daphnia pulex), Tt looks like a small 
crustaceous animal enclosed in & transparent bivalve shell. 
The eggs are developed in the space between the body of the 
animal and thee shell. The daphne continues its moultings 
even when full grown, r but perishes with the cold of winter. 
Ere that reason, tfo^ever, comes on, two ejggs are produced, 
enclosed in q horny case, and are thrown off with the shell. 
These float on tiie water, protected from injury by their pecu- 
liar covering, and from these the numerous ]frogeny r i^^' iti 
ensuing summer is derived. •Nor is tills all; the impregnated 
female is not only fertile for her owy life, but coRveys that 
fertility t.o her female offs]) ring for live or six successive gene- 
rations, whether they be derived from the ordinary eggs or 
from those enveloped in the horny covering.* 

, It is obvious, from the particulars we have Stated, that, the* 
Crustacea affords matter for curious inquiry ami patient 

investigation, whether sought for 

• « 

“ By paved fountain or l>v rushy brook, 

Or on the 1 kmc lied margin of the .sea.” 

g&ut it will be exhibiting them in a different light, if we men- 
«>n to our readers *a species that attacks the works of man, 
Kpd crumbles into dust the wood-work of liis piles and flood- 
Kktes, piers, or jetties, constructed in salt-water. It is the 
mkmiwria terebrans ,f a pigmy assailant, scarcely more than 

* See note in preceding page. 

f For particulars fespccting the Limnoria, vide Kirby and Spence’s 
* .Entomology, vol. i. page 235 -, William Thompson on tho Teredo 
Ijfcvalis and Limnoria Terebrans, in Edinburgh New Phil. Journal. 
^Swnuory, 1835; and Milne^ Edwards’ Crustacea, vol. iii. page 14-1. 



CRUSTACEA. 


91 


the one-eighth of an inch in size, but whose* destructive 
powers have been manifested on many parts both of the 
British and Irish shores. 

Some of the Crustacea possess luminous powers, and 
together with tjie minute Medus®, formerly mentioned (page 
4 1 ), give to the sea the splendid phosphorescence described 
by mariners. M • 

There is a siugulA* race, which we have not yet mentioned 
— those which infest the skim the eyes, and the gills of fishes, 
and other marine animals {Fig. 64). Lik(^ the Entpzoa, they 
arc parasites ; bat from the situation they occupy, not in but 
upon other animals, they arc spoken of by some naturalist^ 
under the name Epizoa. They are crustaceous animals, under- 
going transformations, and* ere the brief period of # their 
locomotive state is ended, sejpeting the situa- 
tion to which they afterwards* adhere. Each 
species is known as the ja^site, not only of 
some one particular animal, but also* oft sore^ 
one particular organ. Hence Their number is 
perhaps greater thau that of the whole class of % 
fishes. The sexes are distinct. “The male 
appears always to retail^ his freedom, and is 
singularly •smaller than the female, generally 
not more than a fiftji part of her size.”* 

We shall close this brief notice of the struc- 
ture, classification, and habits of the Crustacea, 
By an extract from the Zoological Researches' 
of Mr. J. V. Thompson. It occurs in his de- 
scription of the opossum shrimp, a species found 
ill “countless myriads”" on some parts of our 
coast, and so named from a siugular pouch, 
analogous to that of the oppssum, in which the 
young are carried about. The spirit of hi§ remarks is, how- 
ever, applicable to a wide range of objects. , 

It is in looking closely into the structure of these little ? 
animals, that we see the perfection of the Divine Artist. 
Nature’s greater productions .appear coarse, indeed, to these 
elaborate and highly-finished master-pieces; and in going 
higher ami higher with our magnifiers, wc» still continue to 
bring new parts and touches into view. If, for instance, we 



* Owen's IjCctunv, psigv 1^9, &<’■ 
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observe oij.e of their members with the naked eye — which may 
be the utmost stretch of unassisted vision — with the micro- 
scope, it first appears jointed, or composed of several pieces 
articulated together; employing a higher magnifier, it appears 
fringed with long hai»s, •which, on farther scrutiny, gain a 
sensible diameter, and seem to be themselves, fringed witli 
hairs stiff more minute; many of these minute parts are evi- 
dently jointed, and perform sensible motions; but what idea 
can we form of the various muscles which put all these parts 
in movement, of t^e nerves which actuate them, and the ves- 
sels which supply tliem with the nutriment essential to their 
i£pwth and daily expenditure, all of which we know from 
' analogy they must possess?” 


IN SECT A— INSECTS. 

r f 

“The inBect youth aro on the wing. 

14 Eager to taste the honied spring, 
And float amid the liquid noon : 
Some lightly o’er the current skimr 
Some show thi;ir gaily-glided trim. 
Quick -glancing to the sun.” — G k\y. 


“Wk now come to a class of Articulata in which,” says 
Professor Owen, 44 the highest problem of animal mechanics i* 
salved, and the entire body and its appendages can |>e lifted 
from the ground and be propelled through the air. The 
species which enjoy the swiftest mode of traversing space 
breathe the air directly; but their organs of respiration arc 
peculiarly modified, in relation to their powers of locomotion.”* 



Fig. Hn. — SCOfcOVK!H>U\. 


Noth The total, nuratier of Irish insects at present known it, about 

3H50. Vid. note by A. H. Halid ay, Esq. appended to the Report on 
the Fauna of Ireland, by William Thompson, Esq. Proceedings Hritish 
Association, 1843. 

* Lectures, page 192 



INSECTS. 


ys 


The body is deeply cut into segments, a peculiarity which 
explains the origin of the word inSect.* In the lower tribes 
the segments of the body are numerous, and in some cases so 
many as sixty or eighty pairs of legs may b<f counted on one 
individual. From this circumstance* the term “Myriapoda” 
has been applied to the Centipede ( Scolopmdra , Fit}. 65) and 
others of similar organization (Fig. 37). * 

In the true insets thS body consists of three •portions 
{Fig. 66)*, the head, with th£ “horns” or antennae, and the 
organs of sensation ; the thorax or chest, with the organs of 


sJntmrue 
Ey*s - 



HuaIP^ 



locomotion, whether wings or legs ; and the abdomen, including 
the organs needful for nutrition and reproduction. 

The heart is an elongated muscujar tube, situated along 
the middle of the back, and hence called the dorsal vessel. 
The circulating fluid is cold, transparent, and nearly colour- 


Latiu. inxtctns, cut or notched. 
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less.* “ Tho action of the heart is accelerated, as in other ani- 
mals, by muscnlar exertion and excitement ; and Mr. Newport 
has counted as many as one hundred and forty-two pulsations 
in a minute in a 'species of wild bee so excitod.”f 

Respiration i£ effected by means of two great canals 
(tracheae ) *■ running along the sides of the body, beneath the 
outer guiface, and communicating with the atmosphere by 
means of numcr6us shjjrt tubes, terminating 
at or near thg sides of the body in breath- 
ing pores (spiracles) ; internally the trachea* 
4 r '&ivide into innumerable branches, convey- 
ing the air to every portion of the body, 
and thus pervading its organs and tissues. 
This structure will easily be understood by 
referring to tho accompanying figures. The 
* Water- Scorpion (Ncpa, Fig . 67) is an in- 
sect common in fresh water; and the 'rc- 
‘ spiratory apparatus of the same insect, 
as it appears when highly magnified, is 
Pig. 67 — nkpa. '* shown in Fig . 69- 
“There is one circumstance connected with the trachea- 
which is specially deserving of admiration, whether wo con- 
sider the obvious design of the contrivance, or the remarkable 
beauty of the structure employed. It is evident that the sides 
of canals so slender and delicate as the trachea} of insects 
would inevitably collapse and fall together, so as to obstruct 
the passage of the air they are designed to convey; and the, 
oiSy plan which would seem calculated to obviate this would 
appear to be to make their walls stiff .mil 
inflexible. Inflexibility and* stiffness, how- 
ever, would never do in this ease, where the* 
vessels in question have to bo distributed, in 
countless ramifications, through so many 
soft and distensible viscera ; and the problem, 
therefore, is, how to maintain them per- 
manently open, in spite of external pressure, 
and still maintain the perfect pliancy and 
softness of their walls. The mode in which 
. t this is effected is as follows: — Between the 

»*i g . 68— Am-Timt ok two thin layers of which each air vessel 
consists, an elastic spiral thread {Fig. 69) 

* Westwood, Int. U\ Classification of Insects, p. 15, vol. i. 
t Owen’ Lectures, page 223. 
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Fig, Cl*. — R espiratory System in Nr 


is interposed, so as to form, by its revolutions, a. firm 
cylinder of sufficient strength to insure tfle calibre of the ves- 
sel from being diminished, but not at all interfering with its , 
flexibility or obstructing its movements; and this fibre, deli- | 
cate as it is, may be traced with the microscope even through I 
the utmost ramifications of the tracheal, a character whereby 
these tubes may be readily distinguished.”* 

Fig. 6W. — «, Head. — b, First pair of legs. — c, First segnrftnt of thorax.— if, Base 
of wings. — e 7 Second pair of legs — e', Third pair of legs.—/, Trachea' g. Stig- 
mata or spiracles. — ft, Air begs. 

* Outline of the Animal Kingdom, by Professor Ryimr Joiu*h. p. 2 fid. 
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It is unnecessary here to dwell on the nervous system of 
insects ; their general character is given in that of the class 
(page 57). In different families of insects, the ganglions, or 
nervous centres, whence nerves are sent to the several organs, 
are different in 1 their number, and in the amount of con- 
centration which they present (Fig. 70) ; hud, as might 



| Fig. 70 . — Nf.rvoub Svste'w of Insects. 

* t 

naturally be expected, they undergo modifications, according 
to the changing form and powers of the same insect, in its 
different stages of development. 

%&, With regand to the external senses, insects differ from the 
higher animals in the possession of two processes appended to 
i the head, and which, in the bntterfiv, resemble delicate horns 
u terminated by a knob. The entomologist* calls them anlevvxv ; 

Fig. 70.— A, NervouH system of an Ear-wig.— B, Of a Grasshopper.— C. Of a 
Stag-beetle.— L>. Of a* Field-bug ( PerUatoma) — r, The Optic nerves. — rf, 
Thoracic ganglions.— Abdominal ganglions, 
jj; * Entomology is that department of Natural History which treat* of 
\ insects. 
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the less scientific observers, horns or feelers; anti a thc latter 
term shows that they are applied to external objects in such 
a manner as to indicate that they are organs of touch. There 
is also reason to believe they are to some Extent organs of 
heaiing; but great doubt yet cxists«as»to the precise extent 
and nature of fheir functions. They are very diversified in 
their form and structure, and vary not only in different jpnera, 
but often in the malqp awPfemales of the same specie^. 

That insects have the sensg of touch and of trsfce, is gene- 
rally conceded*; and that of smell they have been supposed to 
possess in such perfection, that*one of outmost popular poets 
has asserted that bees return to their hives by retracing 
11 The varied scents which clmrm’rl them as they flew.?* 

While we dissent from tilts poetical theory, we wouM by 
no means deny the powerful influence whidh certain odours 
exert in repelling or attracting these cseatures. Of this Mr. 
Knapp gives an instance, in speaking o4» oife of th(v beetles, 
which from their hfibits are called “ dung-chafers.” One or 
two only of the common dor or blind beetle ( yfTofvupes stcrco- 
raritfs) are usually seen at the same time. Hut, on one 
evonifig, such numbers of these Jnsects were passiifg, as to 
coi i statute i^lit tl e stream. T his 11 a turally«cxci ted his at ten tion ; 
and “J was led,” he continues, “to search into the object of 
their direct flight, as in general it«is irregular and seemingly 
inquisitive. I soon found that they dropped oil some recent 
’nuisance; but jvliat powers o4' perception must these creatures 
possess, drawn from all distances and directions, by the very 
little faitor which in such a calm evening could be diffused 
around! and by what inconceivable means could odours reach 
this beetle, so as to rouse so inert an insect into action 1 but 
it is appointed one of the great scavengers of the earth, and 
marvellously endowed with powers «f sensation and means of 
effecting the purpose of it* being.”f 

The sense of hearing was formerly denied to insects, even 
by naturalists so distinguished as Linnaeus and lloimet. 
Shakspearc entertained a different and more correct opinion, 
when he used the words, — 

I will tell it softly; * 

Yon crickets shall not hear me." 

* Rogers, “ Pleasures of Memory.” 
t Journal of a Naturalist, 3d edityui, page 319. 
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On this pgifit the obsei*vations of Brunelli, an Italian natura- 
list, are qnite conclusive. Several of the field crickets which 
he kept in a chamber, “ continued their crinking song through 
the whole day; Jbut the moment, they heard a knock at the 
door they were silent. «. He subsequently invented a method 
of imitating their sounds, and when he did* so outside the 
door, £t first a few would venture on a soft whisper, and by 
and by the whole party burst out fn a chorus to answer him ; 
but upon repeating the rap at tjio door, they instantly stopped 
again, as Jif alarmed. He likewise confined a n&le in one side 
of his garden, whfl8 he put a female in the other at liberty, 
which began to leap so soon as she heard the crink ot the 
male, and immediately came to him — an experiment which 
he frequently repeated with the same result.”* 

latere arc some insects in which no organs of vision have 
been discovered; but in general they are not only very obvious, 
but present considerable variety in colour, form, position, "and 
. strucfcurfl.| They iffe generally sessile ; and when, to give 
them a widm^jinge, they are fixed, like tliose of many Crus- 
tacea. on peduncles, those stalks are not moveable. The most 
usual number of eyes is two; but when it is needful th|t the 
insect should, at th« same have the power of 
\J6 ft/ observing objects in the ap* and in thc«water, it is 
JKtt gifted with four cj-es, as in the common Whirl-gig 
If ( Gyriitux ruitator , Fit/. 71), which may be seen per- 
yJHV forming its rapid evolutions on our ponds and stream-. 

lets. The eyes are sometimes .simple, sometimes a 
Fin. 71.- uninbcr of simple eyes an* collected together, and are 
GrRisiiH. |] UM1 ca ll(‘d conglomerate; but. the most common kind 
is that which is temied compound. Such eyes, when seen 
under the micro, scone, appear to consist of an infinite number 
ft of convex hexagonal pieces. When separated and made 
$»lean, they are as transparent as chrystal. Their number 
i$ extremely variable, and cannot but strike the most 
indifferent with astonishment. “What would be thought 
of a quadruped whose head, with the exception of the 
mouth and place of juncture with the neck, was covered 
hy tw r o enormous masses of eyes, numbering upwards of 
12,000 in each mass? Yet such is the condition of the 


* Insect Miscellanies, page 77. 

t Kirby and Spciicols Introduction to Entomology, vol. iii. 
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organs of vision in the dragon-fly.” In the common bee the 
same structure is not less apparent. The fiery eyes of many 
Gad-flies ( Tabari , Fig. 72), which present vivid bands of 
purple and green, ar#bom- 
posed of similar lenses, and 
each eye contains nearly 
seven thousand.* The ant 
has 50 lenses; the Jjpuse-* 
fly 4000 ; while above 
17,000 have been counted 
in the eye of a butterfly, , 
and more than 25,000 in 
\that of a species of beetle, f 

It is impossible to read the simple facts which science thus 
makes known, and not be struck with the complexity of struc- 
ture shown in those diminutive creatures, considered with 
rcgiflrd to only one of their senses and ifcs manifold functions. 
Nor can we hesitate for a moment to atffibutc to the Ivene- 
ficenoe of our common Creator the conipeiisathig^ontrivances 
by which the want of motion in the eyes is more than counter- 
balanced by the abundance in which these organs are bestowed. 



Kig. 73.— Pyrat.19 of the Vij»f.. 

f if.' 7 Vine-leaf attacked by the Pyralix. — 4, The male.— 4 «, The female 
/ The caterpillar. — 4 r. The eggs. — 4 rf, and 4 » , The pupie. 

* Kjrh\ and Spence, voL iii t Mordolla. beetle. 
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No one circumstance, connected with insects, has perhaps 
arrested tlic attention of ordinal observers so much as what 
is termed their metamorphoses. The vertebrate animals retain 
through life, with some variations in siz#and colouring, very 
much the same forms ^hich they had at birth. Insects, on 
the contrary, pass through four states of existence, and these 
, are in general distinctly marked (Fig. 73). They are first 
, contained in eggs, which are d^ositc^ by the parent in 
■ suitable situations, and with a degree of instinctive care which 
fills us with admiration. They then become active and 
rapacious, 0 and are 1 Veil known, by the names of grubs, mag- 
gots, and caterpillars, according to the tribes to which they 
*®Mong (j Fig. 77). To this condition Linnaeus applied the 
Latin word larva (a mask), as if the perfect insect were 
masKbd or concealed iu the figure of the caterpillar. Tin 1 
ravages of which the forester and the gardener complain, 
result most generally" from the voracity of insects in tneir 
larva <statc. Thdy cat much, increase rapidly in size, change 
their skins several times, and pass into another state, in which, 
in some tribes, all appearance of vitality is for a time sus- 
pended. The caterpillar of the butterfly or moth, when the 
period for this change arrives, seeks out a secure asylum for 
its period of helplessness, and suspends itself by a thread 
{Figs, 71, 7H), envelopes itself in silk, makes a covering 
of leaves, or entombs itself in the earth, according to the 
habits of the species. Some of them in this state appear, on 
4 ^i miniature scale, like Egyptian mummies, oi like an infant 
wrapped up in swaddling-clothes. From this peculiarity the 
term pupa (a baby) has been given to them ; and chrysalis* 
a word of Greek origin, referring to the Wight or golden 
colours which so^ic of them display, lias also been applied. 
We shall use the terms pupa and chrysalis indifferently, 
meaning, in all cases, the insect in the form it has prior to its 
appearance in the last and perfect form ; — that which is 
termed the Imago {Figs. 75, 79,), as though it had not 
until then its perfect or fully developed image. All insects, 
however, do not assume the. cpiiesccut state of those just 
mentioned. The young of the common gnat {Fig. 7f>) pass 
the early stages of their existence as inhabitants of the water, 
jerking about with great agility, or swimming with ease and 
swiftness. The crickets and cockroaches arc as active and 
lively .at this period of their lives as at any other, and differ 
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in appearance from the perfect insect only in the absence 
of wings. f 

There is something in the contemplatiopo'Gf these changes 
highly suggestive of poetic thorfght. Tbel caterpillar is seen 
crawling on the’ earth. ^ien , apparently lifeless in its sclf- 
cotiptructeil sepulchre, then flinging off the vestments of the 
tomb, and, with beauty of form andTppwers unknown before, 
entering on the enjoyment of a new state qf existence, lienee 
it is not surprising that the ancients foudd in its transforma- 
tions a symbol of the vague and shadowy ideas they enter- 
tained of the }|p>: man here, of his repose in the tomb, and 
of the probabipjy of a more glorious state of being hereafter. 
^-Vgyche,’* says £n ingenious and learned writer, means, in 
Greek, the human sold, and it means, also, a butterfly ; of 
which apparently strange double sense the undoubted reason 
is, that the buttefi-fly was a very ancient symbol of the soul.”* 
A number of terms,, have been employed by entomologists 
to denote the varfotj observable in insect metamorphoses ; but 
a better acquaintance with the Laws observable in the deve- 
lopment of siliAftals in their several stages, and a more accurate 
acquaintance with the functions performed by different organs 
and tissues in the animal frame, have stripped these changes 
of much of their distinctive character. Some inserts are not, 
at any time, possessed of wings : fiut, up to the period at 
which wings are developed, it is found that all insects undergo 
a similar seriefe of changes. In some, however, an amount of 
change is under gone 1 , before their liberation from the egg, 
Vliich others do not experience until they have been some 
time in the enjoyment of active existence. The duration of 
the several progressive. stages of growth differ* widely in the 
several tribes; and this also tended to give to each an ap- 
parently distinctive character, to which it was not in reality 
on titled. f 

% With regard to their food, insects may be said to be oiuni- 
ftorous ; for there is no animal or vegetable substance which 
Jjob not form the aliment of one or more species. Some live 
^Bffccjy on putriiVing substances, and, by thus removing them, 
jjrtvfnt the salubrity of our atmosphere from being impaired ; 

, others are rapacious, and subsist by the destruction of those 

4 

Naiv.'a Essays, i. 107. Quoted by Kirby and Spence, iv. 71. 

'■ v Owen’s I/H-tures, pages 23G, 237. 
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that are weaker than themselves ; some feed upon timber ; 
others upon leaves and grass; some, like the “wfcrm i’ the 
bud,” feast ou our loveliest flowers; and others revel on the 
nectar of our choicest fruits. Some idea of 4he elaborate ap- 
paratus by which the food is assimi^tgd map be formed from 
an examinatioi! of the digestive system in one of «the carni- 
vorous beetles (Fig. 80 ). 





Kijr SO —rt, Tlichuad, with mandibles and antenna*.- b, Tin- crop and 
/ard. — r. Stomach and intestine. — d, Biliary vesNu^. 
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From the, diversity of their food, and the great variety 
of circumstances under which it is obtained, we naturally 
expect considerable modification in the structure of the 
mouth and its appendages — in other words, of the instru- 
ments by which r the fgod is obtained; and, accordingly, we 
find it is sometimes furnished "frith jaws for clitting and for 
masticating solids, and, at other times, with tubes of very 
differentdrinds, adapted for the imbibing gf fluids, such as the 
blood of animals, the honey of flowers, or the sap of growing 
plants. Before noticing tliis admirable variety of structure, 
In connexion with tfcfe habits of different insect tribes, it may 
be well to acquire distinct ideas of the parts of which the 
fnouth is composed. 

The mouth of one of the rapacious beetles (Fig. 81, Carabus)^ 
which are constantly crossing our path in quest of prey, will 
afford a familiar example. It consists of seven parts (Fig. 82). 
An upper lip (laibrum) y >a lower lip ( labium ) ; a tongue (Unguft ) ; 
two upper jaws (rhartilibulcv ) ; and two lower jaws (maxilla'). 
The motion Qfjthe jaws is not vertical, as in the vertebrate 
animals, but is iiorbsoiital; and the lower jaws are sometimes 



Ml .*~C \R,V 



Fig. H2. --Parts of Mouth of Caii,\m s 


in holding the food, which the upper jaws or inan- 
Hftrc engaged in cutting to pieces. In some orders the 
i parts are not to be seen with such distinctness, some of 
them being prodigiously enlarged, and others diminished, or 
perhaps altogether wanting. 



Fig.JJS «, Lahrum.— rf, Labium — 6, Mandibles. Maxilla. The feeler* 

attached to the Maxillfe are called Maxillary palpi ; and those to tho labium. , 
Labial palpi. 
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To bring this varied organism fully into play, it*is necessary 
that each insect should possess the power of t/ansporting 
itself with ease to whatever situation its necessities require, 
and that it should be furnished, for this purpose, with organs 
of flight adapted to the varying circuijLStynces Snd requirements 
of the several* tribes. These wings never exceed fonr in 
number. In beetles of burrowing habits the upper jmir is 
hard and horny, am^scrvdk to protect the softer membranous 
pair when not in use. The wing-covers or shards ( elytra ) 
are expanded in flight, and, their concavity, help to sustain 
the insect in the air; hence Slpikespearc^^leseription of 

‘*Tho sliard-bornc beetle, with his drowsy hums.’’ 

Is not less accurate than poetical. In other tribes the wings 
resemble the finest lace ; andrin the butterflies and moths* they 
are covered with a mealy substance, which examination under 
a Inns shows to be composed of the mqst delftate scales, dif- 
fering in form, in size, and in colouring* and giving^ to some 
of these “ gilded butterflies” the gorgeous metallic tiilts for 
which they are so remarkable. * * * 

“ The grand and characteristic endowment of an insect,” 
says "Professor Owen, “is its wings; every part of the organi- 
zation is modified in subserviency to tliy full fruition of these 
instruments of motion. * In no other part of the animal 
kingdom is the organization for flight so perfect, so apt to 
that end, as iu the class of insects. The sftvallow cannot 
match the dragon-fly (lug.* 83) in flight. This insect has- 
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been seen to outstrip and elude its swift pursuer of the fea- 
thered class: nay, it can do more in the air than any bird; it 
can fly backwards and sidelong, to right or left, as well as 
forwards, and altfer its course on the instant without turning .’ 1 II. III. IV. V, VI. VII. VIII. IX. 
These “limber fans” are- of use in another capacity; they 
take their°share in the business of respiration, and hence have 
been termed, from antilogy, “ aerial gills.” 

From* the great importance of*the wings, and from tin* 
modifications in their structure* they become naturally tl 
basis for classification ; and without going much into details, 
we shall endeavouf Go denote the principal groups of insect*, 
and notice their most striking characteristic features ami 
BBfiits. 


r 

Note In the tyrief outline here given, we have, tor ilie -sake 

simplicity, adhered" to the Linnsean Orders, with the additions of Ortho p- 
tera and Strrpsiptera. gome of them, it may be proper to mention, haw 
been subdivided by modem entomologies. The moaning of tho unit 
pound term by w&®Vh each order is designated will be given where the levin 
occurs: but it seems desirable, at the commencement, to place before the 
learner, at .one view, a list of all the orders hereafter mentioned, \\ Mi 'he 
literal signification of the names, and some well-known examph of th< 
insects belonging to each division. Thus: — 


I. Coleoptera, 

II. Orthoptera, 

III. Neuroptera, 

IV. Ilymenoptera, 

V, Strcpsiptera, 

VI. Lepidoptc.a, 

VII. Ilcmiptora, 

VI II. Diptera, 

IX. Aptera. 


sheath-winged, 
straight- winged, 
nerve-winged, 
membrane-winged, 
twisted-winged, 
scale-winged, 
half-winged, 
two- winged, 
without wings, 


beetles. bw. 

crickets, IoiuMm. 

dmgon-ilio.N. 

bees, ants. iv< 

sty lops, . 

butterflies, &c. 

cicada', water scorpion?., - 

flies, gnats, ike. 

fleas, spring-tails, Ike. 


The first of these orders Coleoptera (page 107) was established by 
Aristotle. The terra is derived from two Greek words, meaning sheathed 
or encased wings. Of Beetles or Coleopterous inserts we have about 
floG Irish species, according to the catalogue mentioned at page P2. and 
referred to hereafter. 
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C0LE0PTERA. 



Fip- SI. Fiff. W5. Fig. ati. tiAl 

Priifva (magnified ). \1ai.b Glow worm. Female Glow-worm. 

Among the various tribes of* beetles constituting the present 
order, very great difference exists even in our* native species, 
in size and colouring. The great tfate^-bectle ( Dytiscus 
mar ff in ah' ft) is sufficiently powerful to play the tvraift *)f the 
pool in which he lives, and even to attack and, overcome small 
fishes. Others, again, are so minute, as to live in the per- 
fjnfltiflns they make in the timber of our dwelling-houses, and 
tHus to escaiie detection by ordinary observers.* Among the 
latter may he mentioned tjiose little beetles ( Fiy. 84), to which 
vulgar superstition has given the name of “Death-watch.” 

■ 

“ Tli.‘ solemn lieath w.ilcli <juk’d Lhc hour she 4tio«K” — G av. 

r^is sound, which is only tin* call of the insect to its com- 
panion, has caused main a lx- art to throb with idle fears, 
which a slight knowledge of uatural history would for ever 
have dispelled. It so exactly resembles the ticking of a 
natch, f liar Mr. R. Rail, by placing biswitch to the wainscot 
which the little beetle frequented, lias caused the insect to 
respond to its ticking. 

The structure of the mouth and of the wings has already 

4 Mr. Spence nas given an interesting account of the destruction of 
i.irge beams of timber in the dwelling-houses at Brussels, by one of these 
insect**. “The misdiiof,” he says, “is wholly caused by Anobitm 
tcssdhitiuH ,ich thus annually puts the good citizens of Brussels to an 
expense oi several thousand pounds, much of which might have possibly 
,*bccn always saved, had the real cause of the evil been known.” — Trans 
actions of the Entomological Society, vnl. ii. page I I. 
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been mentioned, but it must be understood that in both there 
are considerable modifications. In many beetles, the wing-- 
cases, or, to use the more correct term, the elytra, are united 
together, and, as wings could not be used, they arc not given. 
In the glow-worm (Fitf- 35, 86 ), an in^get we do not possess 
in Ireland, the female, being soft and wingless, does not seem 
to belpng to the present order; but the male is possessed of 
elytra, 'and of expansive wings, by mejms of which he is 
enabled to shape his course to the “nuptial lamp” displayed 
by the more stationary female. This idea, though apparently 
fanciful, appears tb be borne o,ut by experiment.* 

The “(ironing-flight” of the l)or-keetlc, heard in the twi- 
light of the summer-evening’s walk, is a sound with which 
every one is familiar; and equally well known is the manner 
in Wnicb the creature startles ns from our reveries by striking 
against our faces' It is from this circumstance, and not from 
any absence of the sense of vision, that its common epithet, 
the “ t blind beetle,” has been derived. Both peculiarities have 
been notice(\J^ v Collins in his “Ode to Evening”: — 


“ Now air is hushed, save 
Where the hectic winds 
H's small hut sullen horn; 

As oft he rises, 'midst the twilight path, 
Against the pilgrim home in heedless hum.” 


This common insect affords rm example of the manner in 
which many animals feign death, in order to deceive Ih'V 
enemies, if taken in the hand, and tossed about, it** legs 
will be set out perfectly stiff and immoveable (which is its 
posture when really dead), and will so continue until allowed 
toi^pgdin for a minute or two undisturbed. If tin* hand be 
J jts strength is sucji, that it is difficult, by the strongest 
jrc we .can exert, to prevent its escape, 
this family belongs the sacred beetle of the Egyptians 
87), whose image remains sculptured on many of their 



* Vide Entouiologia Edinensia, page 20(>. The idea has been embodied 
by Moore: — g 

u beautiful as is the light, 

The glow-worm hangs out to allure 
v Iler mate to her green bower at night.” 
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obelisks and other yionumentg. 
Den on,* in his splendid work on 
Egypt, states that It was an em- 
blem of wisdon^ strength, aud 
industry, and that it occupies the 
most distinguished plage in the 
temples, not merely as an orna- 
ment, but as an object- gf •wor- 
ship. Among the Egyptian 
antiquities preserved in the Bri- 
tish Museum* is a colossal figure 
of* this insect, placed upon an 
p if?. s7.— Sacred Beetle ok the altar, before which a priest \S 
Egyptians. kneeling. Similar figures of the 

insect, but of a small size, ai t frequently found on the breast 
of mummies, aud were probably worn as amwlets. 

All Egyptian travellers speak with surprise t»f the habits of 
this beetle, in collecting and rolling about a* ball of $ung, in 
which it deposits ait egg. A similar custom prevails id one 
of our native species ( Geotmpes v emails ) ; bat in districts 
where sheep are kept, it wisely saves its labour, and ingeniously 
avails* it self of the pellet-shaped balls of dung whioh these 
animals siqjply, and which arc admirably adapted for its 
purpose.! * 

Among the beetle tribes are *omo which are cased iu 
armour of brilliant metallic lustre, and there ave*spccies found 
on vegetables vyliich are splendid objects when their beauties 
a - ‘ revealed by the microscope. There is one which, though 
taken in many parts of Ireland, has not as yet been observed 
in tin; northern districts, aufl whiclj is remarkable both 
tor its beauty and its activity ( Cicindela campestris). Its 
colour is a golden green, with white or yellow spots, and 
appears particularly rich when the yisccUis running rapidly 
along in the bright sunshine of a summer’s day. , It. is one of 
a family justly named by Linuams the tigers of the insect 
tribes. “ Though decorated with brilliant colours, they prey 
upon the whole insect race ; their formidable jaws, which 
cross each other, are armed with fearful fangs, showing to 
what use they are applicable; and the extreme velocity with 

* Vol. ii. page 60. 

f Slurtu, quoted by Kirby aud Spence, vol. ii. page 475 
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which they t can either run or fly, renders hopeless any attempt 
to elude their pursuit”* {Fig. 88). In contrast with these carni- 
vorous beetles, we may mention some whose powers are exer- 
cised on vegetable matter. The best known of these is perhaps 
the common cockchafer (Melolontha vulgaris ), an insect ex- 
tremely abundant in England, but in the North of Ireland of 
comparative scarcity. It spends three years in the ground 
feeding, bn the roots of grass and. other vegetables. In its 
mature state its attacks arc openly mad£ on the leaves of our 
hedge roses and forest trees. There are others who cany on 
, their proceedings*?^ as to elude our observation. Thus: — 

u The red-capp’d worm, that’s shut 

*** Within the concave of a nut.” 

is the larva of a weeviL The mother is furnished with a long 
horny beak (Fig. 89), and while the nut is yet soft, she drills 



Klg. 88 • — OlCINDEI.A. 



a hole through the^holl, deposits an egg, and thus furnishes 
her future offspring with a house for its defence and food for 
its support. 

Much more laborious is the process by which the burying 
beetles (Fig. 90) attain the same object. With united 
industry they excavate the earth from under the dead body 
of a frog, a bird, or other small animal, until at length 
it is interred to the depth of some inches, and covered 

' - 
" Kirby and Spence, vol. i. page 2(i8. 
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over with earth. The eggs are de- 
posited in the decaying flesh, and thus 
the young grubs, when hatched, And 
themselves surrounded by a store of 
food provided by the instinctive la- 
bours of the parents. * 

Wc have spoken of the coleopterous 
insects more fully than we shall of 
those belonging to sfeme. of the other 
orders; but not more fully tlian their 
variety and importance deserves. Mr. •• Fig.^o. 
Westwood states, that the number BuTlY1N ' J Beetle. 
of species of this order, with which entomologists are ?7r 
quaintod, cannot bo less than 35,000 ; and he thinks it more 
than probable, that when th&sc from foreign countries •shall 
have been collected, the number will bo» doubled, if not 
trebled. The Berlin museum alone contains 28,000 species. 



DIFFERENT STATES OF A CARNIVOROUS BEETLE 
• * fCALOSOMA). 



Fig. m. 

1.411V I 


Fig. i>2.— Fig. !»3.- 

Imago. I’vr*. 
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ORTHOPTERA* 



Fig. .'J4. — PHTLLIU3* Siccifouum. 


This division includes in it the cockroaches, crickets, 
hoppers, and locusts, and those singular-looking creatures, 
from tropical countries, "which have been, by common consent, 
named “walking-sticks” and “leaf insects.” Some*, of the lat- 
ter, which we sea in our museums, have the wing-covers of so 
bright and fresh a green, that we can with difficulty persuade 
ourselves we are looking on an insect ; while others present 
E %uo less striking resemblance to the colour of the leaf, and 
Its delicate reticulations, as it lies on the ground in its 
’yithered state {Fig- 94). 

V Another foreign insect deserves mention, because it has 

* Derived f mm two Greek words; one signifying straight, the other 
a wing, the wings being longitudinally folded when at rest. About liftv 
Irish species. 
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obtained from its attitude the appellation of the* “ praying 
Mantis” {Fig. 95); and popular credulity, both in Europe and 
Africa, has gone so far as to assert, that a child or a traveller, 
who has lost his way, would be guided by taking one of 



Fig. 9fi.— Mantis. 

» • 

these pious insects in his hand, and observing* n what direction 
it ppinted. They have the character of being*gcutlc, while in 
reality they are extremely ferocious. Idling the fore-legs as 
a sabre, they can cut off the head of an antagonist at* a •single 
stroke ; and arc so pugnacious, that the Chinese cliildrou, ac- 
cording to Harrow, sell to their comrades bamboo cages, each 
c(© tailing a raiintis, which are put together to fight. f 

Insects of this order have ja\^j no less powerful than those 
of the beetle tribes, and which arc well fitted for acting upon 
the vegetables that form their principal food. Their wings 
are different from those of the Colcoptcra, th* wing-covers 
■ being less opatpio, and bearing some resemblance to parch- 
ment, while the wings themselves are folded, when not in 
iii a different, manner. 

Perhaps in these countries 1T0 individual of the order is so 



Fig. f#C. — House-cricket. 9 

well known as the house-cricket (Fig. 96), which 

* Kirby hiwI SjH*nct*. vol. i. pope 275. ( Wwtwuod, vol. i. page 427, 
K 2 
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belief regards as foretelling cheerfulness and plenty. The 
~ more just exposition would be, that as crickets revel on the 
yeast, the crumbs, the milk, the gravy, and all the waste 
"and refuse of a fireside, their presence does not prognosticate 
that plenty is to come, but that it already exists. In like 
manner, when they gnaw holes in clothes which arc drying 
at the fire, the naturalist would say, that the action is not 
done, as is commonly said, because of injuries they have 
received, but simply because tlft moisture which the clothes 
contain is gratify!]?? to their thirsty palates. 

Shakespeare, Milton, and ifiany other poets, have noticed 
the chirp of “the Cricket on the Hearth,” but none have 
offered to it a more graceful tribute than Cowper : — 

' * l Thou surpassed, happier far, 

• Happiest grasshoppers that are ; 

* Theirs is blit a summers song, 

# Thyio endures the winter long, ■ 

U turn pair’d, and sltrill and clear 
Melody throughout the year. ’ 

The Uev. Gilbert White, in that charming “Natural His- 
tory of Sclborne,” which it seems scarcely possible to 'junto 
without commendation, devotes a letter to a graphic and 
interesting account of the habits of +he field-cricket (. Achvta 
oiimpettlris ). In this he justly remarks, that “sounds do not 
always give us pleasure according to their sweetness and 
melody, nor do harsh sounds gjways displease. Thus the 
shrilling of the. field-cricket, though sharp and stridulmis, yet 
marvellously delights some hearers, tilling their mimlp with 
a train of summer ideas, of everything that is rural, verdurous 
and joyous.” 

« aches (Fuj. JIT), which also belong to ihe pre- 
“ regarded with feelings very different from those 
th the cricxcts. They devour bread, meat, 
mi clothes, and even shoes. On board ship, 
i, corn, and other provisions, are at times com- 
ped by them. In some tropical countries, they 
Tiads in old houses, making every part filthy 
- iptioa^v They sometimes attack sleeping per- 
sons, ev 'ii eat the extremities of the dead.* 

another insect belonging to the present order, 
whose Veqr name is associated, not with disgust, hut with „ 
* \W: '-.wooil. vol. i. page 4 1 8. 
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terror : we allude to the Locust {Fig, 98). In these countries 
we are happily exempt from its devastations ; but a few 
detached individuals are occasionally wafted hither, and, in 
this way, so many as twenty-three species are now recorded 
as British. Forborne account of the * 

ravages which they have at various 
times committed, we refer t» Kirby 
and Spence’s Introduction to En- 
tomology, vol. i. page 212, Where 
much information on the subject 
lias been carefully brought together. 

The description given by the Pro- 
phet .loci is not less remarkable for 
its fidelity than its grandeur. • u A 
lint dovoureth before them, and 
behind them a flame burnetii : the 
land is as the Garden of Eden 
before them, and behind them a deso- 
late wilderness; yea, and nothing 
shall escape them. Like the noise 
of alnfliots on the tops of mountains 
shall they leap, like the. noise of a flame yf lire that, devuureth 
the stubble, as a strong j/hople set in battle 1 array.” 
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Fig. 99. — JimiAir XjIdkllula, or Draoon-fj.y. 
r « 

This order of insects includes the Dragon-dies, the May- 
flies, the Lace winded- dies, the Ephemera, and the destructive 
Termites, or white ants. They have four large-sized wings, 
equal in size, furnished with numerous ncfvures, ami pre- 
senting, in some species, an 4 appcarance of the most delicate 
network. The jaws are fitted for mastication. 

No one who looks upon any of our native Dragon-flies 
(Libellulw, FHg. 86) hawking over a pond on a bright sum- 
mer day, and marks the facility with which tjicir insect prey 
is taken and devoured, could ever suppose that these swift - 
flying creatures had but a few weeks before been inhabitants 
of the water. Yet, it is tlicrdf the early stages of their life 
are passed. The female has been observed to descend the 
leaf or stem of an aquatic plant to deposit her eggs. The 
larva, when excluded, is not less ferocious than tiie perfect 
insect, and is furnished with a singular apparatus, a kind of 
fenask, which is used not only for seizing its prey, but lor 
pholding it while the jaws perform their customary oflioe-t < hi 
'one occasion we lifted one of these larvaa, when feeding on a 

Uf* From two Greek words, one signifying a nerve* the other a winy 
'The term “ neri'e$'' is commonly applied to the nerrurrs or minute- 
tubes by which the wings are expanded. The order contains about 
seventy Irish species. 

f For a lucid description of this instrument, see Kirin* and .Spencer 
vol. iii. page 125. L 
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tadpole,- but it continued its repast without evincing the 
slightest discomposure. When the time for deserting the 
water has arrived, it climbs upon the stem or leaf of one of 
the water-plants, emerges from its pupa casc,«and, after rest- 
ing until its wings arc expanded and.dijcd, eiftcrs in the aiT, 
upon a course of the same ceaseless rapacity, which it had 
waged while in the water. 

Some have the wjngs expanded horizontally when *it*rcst 
(Figs. 86, 99); others Jiave them closed and erect (Fig. 
100); but in both the movements of the insects are so light 



Pig. 100.— Agriox. 


and graceful, thqir colours so splendid, and, at the same time, 
so Varied, displaying the softest $reen and the richest* azure, 
that our neighbours, the French, have bestowed on them the 
appellation of “demoiselles;” and one of our poets has applied 
to them n corresponding term. 

u ( 'basing, with ea^r hands and eyes. 

The beautiful I due damsel flies, 

• , That fluttered round the jasmine stems 

Like winged flowers or flying Renin. ” — Muokk. 

• » 

The insects to which anglers give the name of May- 
flies ( Fhn/gamm , Fig. 101) also pass the beginning of their 



Fig. 101. Phkyoanea 


118 


INTRODUCTION TO ZOOLOGY. 

V 


existence in the water. Mr. Ilyndman, of Belfast, noticed, 
some yeafs ago, the proceedings of the female in one of the 
ponds in the Botanic Garden, near that town, and favoured us 
with the following note: — “ I first observed the Phryganeaon 
the leaf of an hquatit? pjant, from which it crept down along 
the stem ander the water, very nearly a foot deep ; it appeared 
then to have been disturbed by some stickle-backs, which ap- 
proafined and seemed inclined to attack it, ^md swam vigorously 
and rapidly beneath the water, ovcivto some other plants. I 
there took the insect up, and fordid a large bundle of eggs, of a 
green colour, closed cnveloped # in a strong jelly-like substance, 
attached to the extremity of its abdomen.” 

The larva of these flies, well known under the name of 
case-worms, or caddis-worms (Fig. 102), are to be found in 



every running stream, aM almost in every ditch. Their 
habitations arc extremely singular, and differ considerably, 
both in the materials employed and in their external con- 
figuration. Some arc formed of numerous little pieces of grass 
and stems of aquatic plants cuf. into suitable lengths anfi' placed 
crossways, forming a rude polygonal figure; .others are con- 
structed of bits of stick, or grains of sand and gravel, cemented 
together; and others, again, are composed of fro&li- water 
gtthells, each containing itsown proper inhabitant, “a covering,” 
MS Kirby and Spence remark, “ as singular as if a savage, 
fcastead of clothing himself with squirrel-skins, should sew 
jptogether into a coat the animals themselves.” But, whatever 
‘"may be the material employed, the little builders contrive to 
make them, of nearly the same specific gravity as the water, so 
as to be carried without labour. When about to assume the 
Jjpa State, they construct a kind of grating at each extremity 
pWthe case, and thus provide, at the same time, for respiration 
: and defence. 
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Similar cases encrusted with carbonate of lime $rc found in 
Auvergne, in France, forming strata six feet in thickness, and 
extending over a considerable area.* 



The Ephemera (Fig. 1 03), whose brief period of existence 
in its perfect state has become proverbial, belongs also to this 
division. He who reads Dr. Franklin’s charming paperf Con- 
taining the soliloquy of an aged Ephemera? who had lived 
u nc less than four hundred and twenty, minutes,” will ever 
afterwards look with interest upon the insect which has 
been made the moms of conveying a lesson so true and so 
comprehensive. 


HYMEN OPJTERA4 




Fig. 104. — TKNTIILlTSn 


Fig. 105. — Ichneumon 


The insects of this order have four veined membranous 
wings, but they are not equal in size nor are they reticulated, 

* LycU. Principles or (I oology, vol. iv. page 1G.L» 
t 'Hie Ephemera, an Emblem of Human Life. 

X From two Greek words; one signifying a membrane., the other a 
winy, all the four wings being membranous. About 1100 Irish species. 



120 


INTRODUCTION TO ZOOLOGY. 


as in the preceding order. The female is furnished either 
with a stiiig at the extremity of the abdomen, or with an 
instrument termed an ovipositor {Fig. 107), used in the de- 
position of the eggs. The jaws are powerful, and the tongue, 
instead of being small and inconspicuous, becomes in some 
tribes an^organ of great 'size and importance.* To this order 
belong the Saw-flies, Gall-flies, Ants, Wasps, and Bees, 
inse<fcs«which have in all ages attracted attention, and among 
which the power of instinct, in direqting^the actions of popu- 
lous communities, is displayed hi its highest perfection. 

The SUw-flies (fT^nthredinukr, Fig. 104) take their name 
from a pair of saw-like instruments, with which the female is 
furnished, and which she employs for making an incision, in 
which she deposits an egg. The turnip, the rose, the apple, 
and* the willow, suffer from insects of this tribe. But the 
species best knof/n iu these countries, is perhaps that whose 
larva? attack tfie gooseberry {Ncmnivs grossularia:). From 
fifty to more tharp a thousand are sometimes observed upon a 
single tree, of which they devour all the leaves at the begin- 
ning of summer, so that, the fruit cannot ripen. There are 
two generations in the course of a year.* An allied species 
attacks *vhe red currant; but we have been informed that* it 
sedulously avoids the, black currant, and in the c 911 r.se of its 
defoliating progress leaves it quite uh touched. 

The Gall-flies ( Cynipidv , Fig. 1 06 ) ^are those which 
puncture plants, and, in the wound 
thus inaAe, insert oik*, of tlieir eggs 
along with an irritating fluid, the action 
of which upon the plant produces tu- 
.ynours dr galls of various sizes? shapes, 
and colours. That found on the wild 
rose, and called the beguar or hedeguar 
of Jhc rose, is well known. The galls 
which come to us from the Levant, ami 
which are of so much importance for 
the manufacture of writing-ink and of 
black dyes, are about the size of a boy’s marble, and eacli 
contains only one inhabitant; others support a number of 
individuals. Mr. Westwood procured so large a number as 
1100 from one large gall found at the root of an oak. 

*' 

* Westwood’s Introduction, vol. ii. page 103 
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The celebrated Dead Sea apples, described by Strabo, the 
existence of which was denied by some authors, have recently 
had their true nature ascertained. They are galls, not fruit, 
of a dark reddish purple colour, and about tli^ shape and size 
of small tigs. The inside is full of a snuff-coloured, spongy 
substance, crumbling into dust when crushed; and ‘this fur- 
nishes the guides with an opportunity of playing “ tricks jppon 
travellers.” 44 The A^abs,” says Mr. Elliott, 44 told us “to bite 
it, and laughed when thej' sa^ our mouths full of dry dust.”* 
Moore has very felicitously referred, in his LaVa tfookk, to 
those ^ « #i 

Dead Sea fruits that tempt the eye. 

But turn to ashes on the lips.” 

In the next division ( Ichiteummidce , , Fig§. 106, 107) we 
find, the insects depositing their eggs, not on the leaf or stem 
of a tree, but actually in the body of^i giving caterpillar. 
Because of their services in thus preventing the too ^reat 
multiplication of insects, Linnaeus gave to them the name 
Ichneumon, thus indicating an analogy in their habits to those 
4ipgjue*ly attributed to the quadruped of that name,, as the 
destroyer of the crocodile! A Unfit three thousand species of 
Ichneumon/ are at present known and described. “They all 
deposit in living insects, chiefly .while in the larva state, 
sometimes while pupa\ and ca cti while in the ngg state, bat 
not, as far as is known, in perfect insects. The. eggs thus 
deposited soon hatch into grubs, which immediately attack 
tlfcir victim, and in the cud ensure its destruction. The 
number of eggs committed to efteh individual varies according 
to its size, andMiat of the grubs which are to spring from 
them, being in mtMSt cases one only, but in others amounting 
to some hundreds, f • 

In order to convey an idea of the services rendered by these 
insects, Kirby and Spence inform us, 44 that out of thirty 
individuals of the common cabbage caterpillar, which Reaumur 
put in a glass to feed, twenty-five were fatally pierced by an 
ichneumon; and if we compare the myriads of caterpillars 
that often attack our cabbages and brocoli, with the small 
number of butterflies of this species which usftally appear, we 

* Trans. Entomological Society, vol. ii. page 14. 

• t Intr. to Entomology, vol. i. page»2(j4. 
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may conjp&ure that they are commonly destroyed in some 
such proportion — a circumstance which will lead ns thankfully 
to acknowledge the goodness of Providence, which, by pro- 
viding such a ffheck, has prevented the utter destruction of 
the Brassica genus, including some' of our most esteemed and 
useful vegetables.”* 

4Js worthy of remark that the caterpillar thus attacked 
continues to eat and apparently to enjqj” life as usual. The 

laj,*va itlaced within it, avoids the 
vital parts, until the period for 
its own liberation or change of 
state has arrived: and it has been 
ascertained that many of these 
larvae are, in like manner, preyed 
upon by Ichneumons still more 
minute than themselves. 

“ The development of these 
parasites wjthin the bodies of 
other insects was, for a long time, 
a source of much speculation 
amongst the earlier philosophers 
' who conceived it possible that, 
one arimal had occasionally the 
power of being absolutely trans- 
formed into another. Thus, 
Swammerdam records, as 4 a thing 
very wonderful,'' that 545 tiles 
of the same species were produced 
from four chrysalides of a but- 
terfly, ‘so that the life and motion of these seems to have 
transmigrated into that of 545 others.’! IIow much greater 
would have been ttye astonishment of this ardent and laborious 
naturalist, could he hav6 seen 20,000 of these minute Iclineu- 
puous issue from the chrysalis of a goat-motli, a number whieli 
-one author regards as a ‘moderate computation.’ 

* Idem, page 269. AH the varieties of the turnip and cabbage belong 
to the genus Brwmica. 

Jife-F Westwood, vpl. ii. page 145. 

Moses Harris Yid. Westwood, vol. ii. page 9. 
jjF : The three thread-like appendages at the extremity of the abdomen, 

' rfi figure 107, consist of the ovipositor, and two filaments between which 
it lies, as in a sheath, wfcen not in use. 



Fig. 107.— Ichneumon. § 
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* We now enter upon the examination of those iils^ct tribes 
which congregate into large and well-regulated communities, 
and in wliich new powers and instincts are developed. Among 
these are the ants, in which wc mark, with wonder and 

admiration, • • # 

• 

“ Tlie intelligence that makes 

The tiny creatures sy-ong by social league. 

Supports thesflgenerations, multiplies 
Their tribes, till We behold a spacious plain. 

Or grassy bottom, all with little hills, 

Their labour, cover’d as a lake with v§ws : 

Thousands of cities in tbo*dcsert place, 

Built up of life, and food, and means of life! v 

W0JK1»S\V0KTH. 

It may seem strange that tlitf little busy wingless creatines, 
tiiat wo see foraging about our fields and* gardens, with 
ceaseless activity, should bo mentioned among insects having 
four membranous wings. 15ut, if an anti# nowt be examined 
towards the end of summer, numbers of them will thefi hi 
found possessed of these appendages. They are young ants, 
just liberated from tin coconn. The males and females rise 
into lilt* air; tin; males # soon perish: some *>f the 
females ivturji to their original home, andjothers, casting their 
wings aside, become the solitary founders of industrious and 
populous cities. On the neuters derolve the erection of tin 
‘■'ton '-houses, the making of the highways, the mfrsing of the 
\<iuug grubs, Liu; catering fo? all, aud many other offices 
essential to the well-being of the community. For an aceounr 
of their •labours, their spurts, # their wars, their ingenious 
devices, their slave-taking expeditions,, and their modes of 
communicating information, we refer to Kirby and Spence's 
delightful Introduction to Entomology, in which the most 
interesting observations of Gould, §uber? and many other 
naturalists, have bccu embodied. *' 

The celebrated honcy-dcw of the poets is now found to be 
-i saccharine secretion, deposited by many species of aphides, 
or plant-lieu. Of this the ants are passionately fbml. not only 
sucking it with avidity whenever it can be obtained, but, in 
some cases, shutting up the aphides in apartments constructed 
specially for the purpose, and tending them with as much 
assiduity as we would bestow on our milch cattle.* It is a 




' Kirby and Speiur, vol. ii. page the 
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singular qrtju instance, and one that shows how infinite is the 
wisdom with which all these things are ordered, that the 
aphides become torpid, and remain so during the winter, at 
the same degree of cold that induces torpidity in the ants 
themselves. 4 « » 

The fact, now ascertained, that our ants pass the winter in 
a torpid state, is contrary to popular belief. The prevailing 
notion c is, that during the summer and autumn, they sedulously 
lay up a stock of provision for the 'winter, one end of each 
grain being carefully bitten off, in order to prevent germination. 
This idea, currenf'fjut erroneous, is embodied in the following 
extract from Prior: — 

“ Tell me, why the ant 

r In summer’s plenty, thinks of winter’s want V 

By constant journey, careful to prepare 
Her** stores, and bringing home the corny ears — 

By wlifit instruction does she bite the grain? 

, '* Lest, hid in earth, and taking root again; 

It might elude the foresight of her care.*" 

In this, and many other examples which plight be quoted, 
the pofct gives utterance to the fallacious but prevailing opiiiI„u 
of his time. The error, in this instance, had probably arisen 
from the ants having been observed carrying their young 
about in the state of pupa;, at which time, both in size and 
shape, they bear some resemblance to a grain of corn; and it 
would receive confirmation from their being occasionally seen 
gnawing at the end of one of these little oblong bodies — not 
to extract the substance of thp grain, or to prevent ivs future 
germination, but in reality to liberate the enclosed insect from 
its confinement. 

The fact that no European species of ant stores up grain, 
no way affects the lessor, which Solomon so beautifully incul- 
cates: — “0?>to the ant, thou sluggard, consider her ways 
and be wise; which having no guide, overseer, or ruler, pro- 
Videth her meat in the summer, and gathereth her food in the 
harvest.”* Even if the insect did not collect a supply of food 
for future use, we might all, with great advantage, “ consider 
her ways and be wise.” But it is more than probable that 
Solomon referred to species living in a wanner climate, and. 


Proverbs, chap. iv. ver. 6, 7. 
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consequently, different in modes of life from thosft t which are 
indigenous here. This view is corroborated by the discovery 
made by Colonel Sykes, of a species * living in India, which 
hoards up in iis cell the seeds of grass, aud* takes the pre- 
caution of bringing them up to the surface to dry, when wetted 
by the heavy rains peculiar to the country. # 

We pass on to a tribe of Hymenopterous insects with which 
the generality of observers have but little sympathy— the 
wasps. Tlieir community consists of males, females, and 
neuters. At the commencement of spring, an impregnated 
female, w r ho has survived the winter, com minces the foundation 
of a colony, which, ore the end of summer, may contain twenty 
or thirty thousand individuals. The neuters are soon brought 
forth, and set themselves sedulously to their task of forming 
cells, collecting food, and attending to the ygung brood.’* It 
is while they are engaged in these labours that, we find them 
so intrusive and troublesome. 

Tlie males and females are produced only "towards laitjuun ; 
the males and neuters die as the season advances, and each 
of the widowed females who survives, comes forth in spring 
an isejated being, to establish another city not less populous 
than that which has perished. •The singular treatment the 
young grub,* receive, appears to us, at first sight, unnatural and 
even revolting. On the approach of cold weather, they are 
dragged from their nests, and rigorously put to % death by the 
old wasps, who, until then, l^ad laboured so assiduously for 
their support aifd protection. 

• It is a singular fact, that the nests of these insects are 
made of a material which we are apt to regard as a modern 
invention — pap#r. With their strong mandibles they cut or 
tear oft’ portions of woody fibre, reduce it to a pulp, and, ot 
the papier manhe thus fabricated, the cells, and often the 
covering, of their habitations are formetf. The exterior of 
the trec-nests of some of the foreign species *is perfectly 
white, smooth, and compact, resembling in appearance tin* 
finest pasteboard. The nest of our common wasp is less 
attractive ; but when it has been carefully dug out of the 
earth, and the interior laid open to view, with its successive 
layers of symmetrical cells skilfully supported, upon ranges of 
suitable pillars, the regularity and perfection it displays cannot 

t Atta j.nividuns. Trans. Entomological Society, vol. i. page 1 
L •» * 
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bo contemplated without feelings of surprise and admiration 
(Fig. 108). 



I) 

Kltf. 1118. -IaTKKioK ok W Nkmt. 


flesides the social wasps, tl^rc are tribes which have ob- 
tained the name of *i sand-wasps.” Those /-onsist only of 
males aucl females, who form their habitations in the nv\ ices 
of old walls, o»\ excavate them in wooden palings, in sand- 
banks, or similar sifhatiovs. 'Flic female does not limit her 

C IHial cares to the placing of her eggs in safe and suitable 
lions; but with provident anxiety she collects a supply 
!>d sufficient for the sustenance of the young grub. The 
consists of other insects, larva;, and spiders ; and, this 
being provided, the entrance is carefully closed up.* 

The bee, “ tlyit at her flowery work doth sing,” is so asso- 
ciated with pleasurable ideas of sunshine and flowers, of 


WVstwixMl, vol. ii. — Kirby and , Spence, vols. i. 
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industry and happiness, that all have felt, what •■\rchdoacon 
Baley has well expressed, ‘*A bee amongst the flowers in spring 
is one of the cheerfullest objects that can be looked upon. Its 
life appears to be all enjoyment; so busy and so pleased.” 

Bees may, like wasps, be divided into the “solitary and the 
social. Some "of the solitary bees, like the solitaiy wasps, 
construct their cells in a cylindrical hole, scooped out of a dry 
bank; or in one of the vacant spaces of a stonewall. <>tliers 
select the hollows ot* old trees, and have occasionally been 
found in the inside of the lock of a garden gate, taking the 
precaution, however, to cover, their nos$£ with the woolly 
poll ions of certain plants, and thus to secure, for their young, 
a more equable temperature.* A third group has been termed 
carpenter bees, as wood forms the material in which they 
excavate tlicir ucsts. Among these, the. fcnjple of one of*our 
native species “chooses a branch of briar or bramble, in the 
pitiTof which she exca- 
vates a canal about afoot 
long, and one line,f or 
sometimes more, ill din- 
mctci'i with from eight 
twelve cells, sepa- 
rated from inch other by 
I unlit ions of particles 
of pith glued together.” Kig. nw. xvmicopa, oh Cawhmmi uhb. 
But perhaps the most remarkable insect of the group is the 
Xtf/ocOJHt 1<W, 1 10), 

a .large species belonging to 
southern Ki trope, and having 
wings of a beautiful violet 
colour. In the decaying 
espaliers, or other wood- 
work, she hollow's out a tun- 
nel of twelve or fifteen incites, 
which she divides into ten or 
twelve distinct apartiqpnts, 
in each of which she deposits 
an egg and a quantity of riff 
i niiey and pollen, for the support of the future grub. 

This must hi* a work of time, so that it is obvious the last 

* Kirliy iuul Spence, vol. i. pa^e 4157 — 

t A line tlie twelfth part i»1“ an^nich. 
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egg in the; fast cell must be laid many days after the first; 
and, consequently, the egg in the first cell must have changed 
into a grub, and then into a proper bee, many days before the 
last. What, thbn, becomes of it? It is impossible that it 
should make its escape through eleven superincumbent cells 
without destroying the immature tenants ; and it seems equally 
impossible that it should remain patiently in confinement 
until they arc all disclosed. This dilempta our heaven-taught 
architect has provided again With forethought never 
enough Jo be admired, she has not constructed her tunnel 
with one opening* 8nly, but at the farther end has pierced 
another orifice, a kind of back-door, through which the insects 
produced by the first laid eggs successively emerge into day. 
In fjact, all the young bees, even the uppermost, go out by 
this road ; for, c by an exquisite instinct, each grub, when 
about to become a pupa, places itself in its cell, with its head 
downwards, and thus is necessitated, when arrived at its ' last 
state* td pierce its celt in this direction.’ 1 *^ 

Another group of artisan bees cany on the business, not 
of carpenters, but of masons, building their solid houses solely 
of artificial stone. This material is formed of particles of 
sand, agglutinated together, and the mansion is generally 
erected in some eligible site, sheltered by a projection, and 
facing the south. But there are others still more luxurious, 
who hang thq interior of their dwellings with a tapestry of 
leaves or flowers. These are t\ie upholsterers; among them 
is “a species (Apis Papaoeris ), whose manhers have been 
admirably described by Reaumur. This little bee, as though 
fascinated with the colour most attractive to our eyes, inva- 
riably chooses for the 'hangings of her apartments the most 
brilliant scarlet, selecting for its material the petals of the 
wild poppy, wuich she dexterously cuts into the proper format 
, The bottom of the chamber she lias excavated is rendered 
•Jwarm by three or four coats, and the sides have never less 
Ptfian two. Other native species of the same family are content 
with more sober colours, generally selecting for their tapestry 
the leaves of trees, and especially those of the rose ; whence 
they have obtained the name of leaf-cutter bees. 

The social boos have, in each community, three kinds of 

* Taken from Kirby and Spence, vol. i. page 140. who give* the 
facts on the authority of Reaumur. 

t Kirby and Spence, v/d. i. pages 4-43, 444. 
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individuals — males, females, and workers or nc&Jers ; and, 
among other peculiarities, they are distinguished from the 
solitary species by the secretion of the wax of which the cells 
are constructed. The humble bees, composing the genus 
Bombus {Fig, 111), are known by their large size and hairy 



Fig, in — Bonnes or IIUMM.E Bee. * 1 

bodies, often of a black colour with orange bands. tl They 
form societies, consisting of about fifty or sixty individuals, 
vocationally, however, amounting to two or three hundred. 
They construct their dwellings under aground, in meadows, 
pastures, or hedge-rows, generally employing moss for this 
purpose. Their union, however’ lasts only till the cold 
weather kills the great mass of the inhabitants* a few impreg- 
nated females alone surviving, to become the foundresses of 
fresh colonies at the commencement of the following spring.”* 
The 'Hive- bee Is, however, the species to which above all 
others our interest attaches; and it i?, curious that much of 
our knowledge of the habits and economy of these insects is 
derived from the labours of a blind man. The elder Huber 
lost his sight at the early age of seventeen ; but, by means of 
glass hives variously constructed, he was able to exhibit to bis 
wife all that was going on within them, and by her faithful 
recital of what she witnessed, and the aid of an untiring 
investigator, M. Burnens, he amassed the material for his 
celebrated work. Among the ancients, Aristotle, Pliny, and 
Virgi] have recorded their observations upon, bees; in modern 
times, Swammerdam, Keaumur, Latreille, Bonnet, and some 


Westwood, page 28 f 0. 
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distinguished British naturalists, have contributed much that 
is valuable ; yet the subject is still unexhausted.* 

The accompanying figures (112, 113) exhibit the dif- 
ference, in regard to size and figure, of the drones and 



Fig. 1 1'2.— DitONC. Hek. Fig. "j 13. — Wouur.u Risk. 


workers. The one female, to jvhich we give the name of 
Queen, had always a male epithet applied to her by the 
ancients; so alSo, in Shakespeare’s splendid description of •tin- 
economy of a hive :— «* 

« , 

“ So work tin* honey bees ; 

Creatures that, by a rule in nature, teach 
The art of order to a peopled kingdom. 

9 They have a king and officers, of sorts: * 

Where some, like magistrates, cofrect at home : 

Others, like merchants, venture tpnle abroad: « 

Others, like soldiers, armed in their slinks. 

Make boot upon the summers velvet buds: 

\Vhiel*« pillage they w ith mertv march bring Innne 
To the tent royal of their enpieror: 

Who, busied in his majesty, survex.-s 1 

The singing masons building roofs of gold; 

The civic citizens kneading up the honey, * 

The j)oor mechanic porttWcrowding in 
Their heavy burdens at his narrow gate; 1 
The sad-ey’d justice, with hi* surly hum. 

Delivering o’er to executors pale 

The lazy yawking djoiie .” — Henry V . act I. seem- 2. 

. On the workers the business devolves of collecting lionov 
and-p$fcn, constructing cells, tending the young, and per- 
forming U1 the multiplicity of duties which the common 
welfare ^'demands. The drones or males take no part in the 
labours of the hive *, and when, by the fertilization of the 
• 

* Mr Westwood (page 278) estimates the number, in a populous hive, 
at 2000 mnks, 50,000 workers, and .one. queen. Some, writers state, 
30,0ff0 as the probable population. Perhaps the difference that exists in 
the same liive, at different^eriods. may account for the discrepancy. 
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queen, the great end of their existence is effected, and the 
continuance of the community is secured, they arc dragged 
forth, and mercilessly stung to death by the workers. To 
this slaughter, which takes place in autumn, \\ is probable the 
poet may have Referred, in the conclfldkig lines. 

The deference with which the queen is attend#! in her 
progress through the hive, Jicr fierce encounters with riyals, 
the sagacity display*.*! by her attendants, in promoting* or in 
preventing these conflict.?, according to the different condition 
of her subjects, and the conduct of the virjjin queei^ as she 
sets forth with her emigrants to found cities no less populous 
than the one they have forsaken, are matters on which our 
space does not allow* us to dwell. 15ut we, must mention in 
what manner the anarchy which succeeds the death of the 
queen is terminated, and it is one of the examples with which 
the .study of nature abounds, that the truth is* stranger than 
the fiction. The workers select one orjporq qells, containing 
the grubs or young .workers in their larva state. They* give 
them more commodious, or, as they are termed, “royal cells;” 
they feed them with “royal jolly;” and, instead of small-sized 


workers,* they come forth virgin queens, with* forms, 
instincts, and powers of* production, jm ■ 

altogether different!* • " JjH&t 

The tongue of the bee — a piece of ft j \ — j\ 

admirable mechanism — is furnished * m fp- ’ 

with numerous jnuscles, and* protected h * 

by sheaths when not in use, yet fitted 
for being instantaneously uufohlcd, and i j 
darted into the blossom of A flower. jfllJll! 

Its structure iif one of the humble bceS | S|f | 

is shown in the accompanying figure if J f§n| $ 

(Fiy. 114). The nectar thus swept 'I mV*” * 

up, is at once consigned to the horfhy- « I ».l- /, 

bag. This being done, the tongue is W m v 

sheathed with the same rapidity, re- w 

iractcd in part into the mouth, and the M & 

remainder doubled up under the chin 
and neck, until again required. When JU 

needful, the mandibles are called into ^anthoi*hora. 


Fig. 114 a, Antenna 1 . — 0, Mandibles.— r, Labium.— d, Maxillary palpi. 

Maxilla 1 .—/; Lateral lobes of tongue. — y. Labial Palpi. — /i. Tongue. 

* Kirby and Spence, vol. ii. page 129. 
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requisition,* and the corolla of the flower is pierced, so that the 
honey it contains may be more conveniently procured. 

The little pellets which we see the bees carrying home on 
their hind lcgf consist of the pollen or farina of flowers. 
Shakespeare has, therefore, given utterance to the common, 
but incofrect idea, when he uses the words, 
r 41 Our thiglis are packfd with wax' 1 

The pollen, when brought home, i$ mixed with honey, and 
forms what is called bee-breadi The wax itself is not col- 
lected fiom How? i», but is secreted by means of peculiar 
organs, which may easily be ‘seen by pressing the abdomen 
so as to cause its distension. It is not, a secretion which is 
constantly going on; it takes place only when required for 
th^constr notion of comb. To, supply it, the wax workers — 
which Huber hds proved to be distinct from the nurses — arc 
obliged to feed on honey, and remain inactive, generally 1 sus- 
pended, from tke’-top* J the hive, for about twenty- four hours 
previous to the deposition of the wax. ' 

Mathematicians inform us that bees have, in their hexa- 
gonal cells, given a solution to the problem of how the greatest 
strength may be combined with the^ least quantity of lriatcifei, 
another proof of thp perfection of their instinctive actions/ 
Wax and honey, the products of their labours, become, in some 
parts of the world, important articles of commerce. The honey 
of Mount Ilyknettus, so celebrated in ancient (1 recce, even yet 
retains its celebrity, though all 'around is changed. 

STREPSIPTEKA.f 



Kg. 115. — Stvlops (magnified). 


This order consists of only a single family ( Stylopidm , Fig. 115) 

* See Palev’s Natural Theology, edited by Lord Brought 
f The term is. derived from two Greek words, meuni ig “twisted 
wings, 1 ' ami was given by the liev. Mr. Kirby, the diseoverc of the order, 
from the first pair of wings being absent, and represents l by twisted 
rudiments.” Mr. Westwood regards these insects as “ tV most annma- 
^Jfpus nnnulosc animals wjj.li which we are acquainted.” Vol. ii. page 288. 
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which, however, is one of great interest to the entomologist 
The individuals composing it are short-lived, diminutive 
in size, not exceeding a quarter of an inch, and pass the 
early stages of their existence as parasite# in the bodies 
of bees and wasps, especially in tliosa ef different species of 
solitary bees. With this brief notice of their existence, we 
proceed to the numerous families of butterflies and mofhs, 
composing the order •„ 

■ 

a 

LEPIDOPTERA* 



Fig. 116 . — Peacock Butterfia. ■» 


The wings arc four in number, large, extended, covered on 
both sides with minute scales, overlapping each other like the 
slates on the roof of a house; mid on their removal showing 
that the wing itself is membranous." There is a pretty little 
moth (Fuj. 117), by no means rare in some parts of 
Ireland, which might, at first sight, appear to have a greater 
number of wings; but they are regarded as four wings only, 
cut into a number of longitudinal or fcathcr-shapcfi pieces, so 
a'* to resemble a plume or fan. 

The mouth of the Lepuioptera differs much from that of 
any of the insects we have hitherto been considering. The 
powerful jaws have disappeared, and instead of them we find 
a slender tubular apparatus, which is carried *bout coiled up 


* “ Scale-winged.” 'Hie win^s being covered with fine scales, re 
ambling the most delicate feathers. About 450 Irish species are kiiouii. 

M 
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like the mainspring of a watch (Fig. 1 1 8). In a moment it 


Fig. 117.— Plumed Moth (magnified). Fig. 118.— Head of 

Butterfly. 

can be darted into a flower to obtain the nectar on which the 
insect lives, and which is suckpd up through the centre of this 
delicate proboftcis. Any one, by applying a pin to this 
“tongue” — aS it is commonly but incorrectly called — will find 
that it.consists of tw pieces, and that by their union the canal 
is fohned, through which the nutriment is imbibed. 

The number of these insects is very great. “Dr. Bur- 
meister supposes them to amount to not fowler than 12,000 
species ; and of these nearly 2000 have been described*^ 
British.”* In expose of wing, and beauty of colouring, they 

stand •unrivalled. Some foreign 
species measure, when expanded, 
not less than nine or ten inches: 
ami others display tints so splendid 
that they have been compared to 
those of gems and flowqrs. 

Even in those which are natives 
of our more northern clime, con- 
siderable diversity exists. Some 
are scarcely distinguishable from 
the leaves of the plants, or the 
trunks of the trees on which they 
repose (Fig. 119); others vie 
with the snow-flake in the purity 
of their vesture. Some exhibit 
gorgeous metallic lines *, and others 
an azure surpassing that of the 
summer sky at noon. 


> r 



If).— Oak-leaf Moiit. 




Wmtwowl, page 3] 0. 
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They have been divided, according to the times, of their 
appearance, into three groups. Those that fly during the day 
(Diuma), or Butterflies; those that appear in the twilight 
( Crepmcularia), or Hawk-moths; and those HJiat come forth 
at night (Noctuma), or Moths ; and Shcmgh this arrangement 
is not very precise, it will be sufficiently so for our* present 
purpose. ^ 

Many of the most splendid British Butterflies are not Tonnd 
iu Ireland ; and several species* — as, for example, the Pea- 
cock Butterfly (Fig. 1 1 6 ) — are taken in the South of Ireland, 
but are quite unknown in the*' North. *8ence, as certain 
kinds have but a limited range, each change of place brings 
fresh objects of interest before the eye of the naturalist ; and 
as the appearance of different species is periodical, a similar 
gratification is connected with each change of reason. 

Sometimes lepidoptcrous insects, of species raise or unknown 
in a certain locality, appear there in conaujerpjble numbers for 
a few days, and then, vanish not to be seen again for *y$ars. 
Why they do so, is a question which, in the present state of 
our knowledge, we are quite unable to answer. 

,l\ut apart altogether from the consideration of such pheno- 
mena, the person who studies the habits of this tribe of beings 
will, in all seasons, and in the most limited locality, find full 
scope for his mental activity. What can be a more common 
occurrence than the escape of the Nettle Butterfly from the 
chrysalis-case. Yet, let any one mark the progress of the 
phenomena from the time the insect bursts its prison-house 
until the miniature wings have expanded to their full extent 
and are ready for flight, and he 'will admit the truth which 
Kay long since inculcated. k ‘ There is a greater depth of art 
and skill in the structure of the meanest insect than thou art 
able for to fathom or comprehend.”* j 

The Lepidoptera of the second great division — those which 

’ Wisdom of (iod in Creation, published 1690. The author, John 
Uay, K. K. S. horn in Essex, 1627, was the son of parents of humble 
rank. lie was the founder of true principles of classification, both in 
Botany and Zoology, and was not more respected for l\is scientific 
attainments, than for his benevolence and his high moral and religious 
worth. An association for the publishing of valuable natural history 
works, lias recently been established in these kingdoms, and has called 
itself “ the Ray Society,” in honour of this truly illustrious man. Jt 
consists of nearly a thousand members; to some of its publication* wc 
have more than once referred. • 
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fly most generally in the cool of the morning or evening — 
have the swiftest and most powerful flight ; hence the name 
Hawk-moths {Fig. 120). They are also called sphinxes, in 



* * FJg 4*0 .— Spbmx of the Vine. 


consequence of the head of the caterpillar being held erect, so 
as to give it some resemblance to the attitude of the Egyptian 
sphinj. The tube, which they insert into ‘the blossom^fbr 
extracting the honey, is of ‘considerable length: in one native 
species {Sphinx convolvuli ), it inensures nearly ‘three inches. 
Some of the tribe come .forth in the brightest sunsliine, and 
have obtained the name of humming-bird hawk-moths. One 
very remarkable, both for its sias and markings, is the Death's- 
head moth. Its wings, when fully expanded, measure four 
inches and three quarters across, so that it is the largest of 
all European Lepidopterq. ft has the habit of robbing bee- 
hives, and is said t # o utter a sound which stills the busy 
l inmates, and enables their gigantic plunderer to carry off his 
^hooty in safety. • We have one in our cabinet which was 
t&ken in IJolywood (Co. Down), while engaged in battling 
against a sparrow. By the ignorant it has been always re- 
garded with superstitious terror, as the precursor of war, 
pestilence, and famine. 

The remaining tribes arc all included under the common 
name of “moth.” The word is sometimes used to express 
the extreme oT littleness. Thus, we have in Shakespeare, “ a 
, moth will turn the balance “wash every moth out of his 
conscience and similar expressions. To show how inaccurate 
is this idea of their diminutive size, it is only necessary to 
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mention, that the Oak-moth measures three inches knd a half 
across the expanded wings, and the Emperor-moth (ScUumia 
pavonia minor , Fig. 121) is of equal dimensions. 





Fig. 12 J.— Emperor Moth. 

■ • 

To such species the lines of Spencer are strictly applicable, — 

• “ The velvet nap which on his wings doth fie, 

The silken down with which his J‘%ck * dight. 

His broad,outstretch’d horns, his airy thighs, • 

His glorious colours, and his glistening eyes.'” 1 


The caterpillars of some moths are of largo size; those of 
others are so mihute that the thickness of an ordinary Jcaf is 
sufficient to afford them *conccafinent, as they eat away its 
interior; — nay, half its thickness is sufficient, as an examina- 
tion of any leaf, showing upon one side only their whitish 
zigzag lines, will testify. * 

Some, from tfceir peculiar movement, which seems as if they 
were measuring the space they traverse, are called surveyors' 
( Geometrtv), and they can fix themselves to a twig in a manner 
so stiff and motionless as to scotn o^part of the plant. Others, 
with inimitable %kill, construct vestures* for themselves of very 

different materials, occa- 



sionallv.cmploying what to 
us* would seem the most un- 
suitable. Some, like those 
represented in Fig. 122, 
possess the art of rolling a 
leaf, so as to convert it to 
a habitation ; and others, 
spinning a snow-white ca- 
nopy, dwell together in 
social communities. 


From Ilia poem, entitled Minopotmos, or lift Fate of the Bnlterftx. 
M-2 
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Our sprice forbids ns to enter into these details, however 
instructive or interesting they might prove ; but we Bhould be 
inexcusable, di<\ we pass by in silence the effects which the 
labours of one insect of this order has produced, and is still pro- 
ducing, on the employments and habits of many hundred thou- 
sands of human beings. We allude, of course, to the Silkworm- 
moth 1 (Bombyx mori , Fig. 1 25), whose larva {Fig. 1 23) forms 



Fig. 129.— Silkworm. 


the cocoons from which silk is manufactured. There was a 
time when this article, now so abundant, was valued in Rome 
at its weight in gold,* and the Emperor Aurclian refused his 
Empress a robe of silk because of its dcarucs&. At that very 
period the Chinese peasantry, amounting in some, of the pro- 
vinces to millions in number, were clothed with this material ; 
and both there and in India it has formed, from time imme- 
morial, one of Ihe chief objects of cultivation and manufacture. 



fllg. 121 - (niiLYNtLis Fig. J 25. -Silkworm Mom 

■of Silkworm 


* From Kirby anrl Spence, Intr. vol. i. page 331. 
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About the year 550 the eggs were brought to Constantinople, 
thence they were introduced into Italy, and under the auspices 
of Hemy IV. of France, the cultivation of silk was commenced 
in his dominions. In its various states, it ncfyr constitutes in 
many parts of tjie world so important dh article of commerce, 
that the learned authors, from whom we have taken these 
particulars, remark, “ that ^vhen nature 

“ Set to wjrls^nillions of spinning worms, 

That, in their green shopsPweave the smooth -hair’d silk. 

To deck her sons,” — M ilton. 

• I • 

“ She was conferring on th6m a benefit scarcely inferior 
to that consequent upon the gift of wool to the fiecey race, or 
a fibrous rind to the flax or hemp plants.” 




• Fig. 126 . — l*KMi atom a Fig. 127—Haus 

(l.t^WER SURFACE). t (UPPER SURFACE;. 

• 

In the insects belonging to this*ordgr the mouth is formed 
for abstracting the juices of animals or plants (Fig. 126). 
The wings are four in number, partly overlapping each other, 
and with the portion towards the ba*e of ditch wing tougher, or 
more coriaceous than the other portion, which is membranous. 
In some genera the coriaceous part is so small as to be incon- 
spicuous; and such insects have, by modern entomologists, 
been separated from tho others, and designated by a term 
expressive of uniformity in tho appearance of the wings. An 
example of this structure is afforded by an inject, whose name 

* Half-winged. 

t This liguro exhibits the shape and jointed structure of the proboscis, 
and its position when not in use. The legs and antenna* are represented 
aa rut off near the base. • 
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is familiar* to every classic reader — the Cicada (Fig. 128), 
Its imago, made of gold, was worn by the Athenians in their 
hair, and to oxcel its song was the highest commendation of 
a singer. Wo£ quote two stanzas from a spirited ode by 
Anacreon, addressed tb the Cicada, as illustrative of the esti- 
mation in which it was formerly held.* 



Fig. m.— C iv*da. 


“ Thine is each treasure that the earth produces: 
Thine is the freshness of each field and forest; 
Thine are the fruits, and thine arc all the flowers. 

, u Balmy spring scatter. 


& “Thee, all the muses hail a kindred being; 

Thee, great Apollo owns a dear companion ; 

, Oh ! it was he wrfc o gave that note of gladness. 

™ * Wearisome never.” 

Tnffclamorous “Catydids” of North America belong to 
this tribe; one species has been discovered in England. 

The strange-lookmg creatures to which travellers have 
given the name of Lantcrn-fUes, and which we see in our 
museums, belong to the present order. But better known to 
peycry inhabitant of these countries is the frothy substance 
[known by the name of Cuckoo- spit, common on plants during 


* The translation is extracted from the Entomological Magazine 
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the summer months. It is an exudation proceeding from the 
larva of a little insect (Aphrophora spumaria), and affording 
it, at the same time, concealment from enemies and pro* 
tection from vicissitudes of weather. • 



Mg. 12.9. — Larva of aVhis Fig. 130.— Aphis (magnified* . 

(MAGNIFIED). 


TJie minute insects which are black upon the woodbine, 
green upon the rose, nnc\ which # have a cottony appearance 
upon the flpplc-tree, arc all of then^ different species of 
Aphides or plant-lice (Ftg. 129, 130). 

“A feeble race, yet oft 

The sacred sons of vengeance, on wlio.se course 
Oorriwivc famine waift, and kills the year.” — Thomson. 

• When very numerous, they weaken and occasionally de T 
stroy the plants, on the juices of which they subsist. The 
saccharine fluid of which the ants arc sd fond is secreted by the 
Aphides ; they are preyed upon and destroyed by insects 
of other orders. The most remarkable circumstance connected 
with their history is tSfeir extreme fecundity, and the singular 
provision for the preservation of the race from year to year. 
A common species which infests the apple, and is known as 
the American Blight (Aphis lanigera ), produces, in the course 
of a season, eleven broods of young. The first ten broods are 
viviparous, or are brought forth alive, anil consist entirely of 
females. These never attain their full development as perfect 
insects ; but, being only in the larva state, bring forth young, 
and the virgin Aphides thus produced are endowed with 
similar fecundity. But at the tenth brpod this power ceases. 
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The eleventh does not coexist of active female larvae alone, 
but of males and females. These acquire wings, rise into the 
air, sometimes migrate in countless myriads, and produce eggs 
which, glued to twigs and leaf-stalks, retain their vitality 
through the winter, c When the advance of spring again 
clothes the plants with verdure, the eggs are hatched, “ and 
the larva, without having to wait for the acquisition of its 
mature and winged form, as in other inserts, forthwith begins 
to produce a brood as hungry agd insatiable, and as fertile as 
itself.” Supposing that one Aphis produced 100 at each 
brood, she would ac* che tenth brood be the progenitor of one 
quintillion of descendants! — 1,000,000,000,000,000,000!* 
There is another tribe known to gardeners as scale insects, 
or mealy bugs, which are very destructive, especially to our 
hot-iouse plants,. They constitute the family Coccidte . The 
female, from her motionless aspect, bears a greater resemblance 
to a gall or excrescence upon a leaf, than to a living insect 
with numerous young. But if these singular and inert beings 
are the cause of occasional injury to man, they repay the 
damage a hundred- fold, by furnishing him with the brilliant 
scarlet dye known in commerce by the name of cochineal. 
The insect from which this is'*procured is the Coccus Cacti of 
Mexico. It is found Upon a plant termed “ Cactus Cochiucl- 
lifer,” and is collected in speh quantities, that, according tt> 
Humboldt, 80,000 pounds of cochineal are annually brought 
, to Europe, each pound containing about 70,000 insects; and 
Dr. Bancroft estimated the weight of that annually consumed 
in England at 150,000 pounds, worth £370, 000. t 1-ac, a 
substance much used for varnishes, sealing-wax, &e. is pro- 
duced by another species of the same family. 

« Every poiul affords examples of other insects 
whose structure exhibits, in a more obvious man- 
ner, the characteristics of the order. There we 
find the Boat-fly ( Notonecta , Fig. 131), which 
rows gracefully along upon its back ; and the 
Water- scorpion {Nepa, Fig. 132), in which the 
dark external covering of our most common 
native species, contrasts beautifully with the 
NorovK^Tv scariet body underneath; and others which glide 


* Owen, page 235. 
t Westwood, pages 448, 449. 
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rapidly along, ot perform a more unusual 
feat- — that of walking upon the surface of 
water. 

To the present order belongs one in- 
sect, universally* regarded as a very dis- 
gusting visitant, the Bed-bug (Cimex 
lectularfa. Fig . 133). This creiture 
wpuld appear to be much more common 
now than in the days of Queen Elizabeth; 
for, although Bhakesptjjire mentions se- 
veral insect* in his plays, and the word 
Fig. 132.— nepa. bug occurs five or six times, it is never 

applied to the insect, but is always 
used as synonymous with bugbear.* 
It is* destitute of wrings, differing 
in this respect from %ome of those 
(Figs. 126, .l#7)«jvhich feed on 
the juices of plants, and are some- 
times of large size and brilliant 
colours. 

Jig. 133.- Rku-hug • • 

(MAGNIFIED), 

' DIPTERA-f 

This order consists entirely of t\*to- winged flies. The wings 
are membranous. The mouth is formed for suctidh ; and in cer- 
tain tribes, such as the Gnat (Fig. 1 34), the Gad-flics, &c. it 
is furnished with lancet or razor-shaped organs, to enable it to 
pierce thp skin. So great is the number, not only of indivi- 
duals but of species, that above* a thousand species fully 
described and named, are recorded as indigenous to Ireland. 
We do not, therefore, attempt any enumeration of the different 
families or their distinguishing characteristics, but merely 
bring forward a few examples of their powers, whether bene- 
ficial or injurious. 

The larvae of some species live in the most disgusting 
substances, and speedily effect their removal. Of the family 
( Muscidce) to which the House-fly, the Blue Bottle-fly, &c. 
belong, M eigen has described nearly 1700 Eiyopean species. 
Among these are the Flesh-flies, whose office it is to consume 

* Thus, “ TurIi ! tush ! fear boys with buys 
“ The bug which you will fright me with I seek.” 

j* Two-winged. • 





144 


INTRODUCTION TO ZOOLOGY. 



i 



the dead and decaying bodies of animals, which soon would 
taint oar atmogpher^.. They arc gifted with wonderful powers 
for effecting this object. The young arc Jbr ought forth alive, 
and the female will give birth to twenty thousand young.* 
Hence the assertion of 1 dunams, with regard to Mvscn 
Vomitoria, that three of these flies would devour a dead hprse 
as quickly as a lion would, hi perhaps not much overstrained. 

So far these insects are the benefactors of man. Let us 
now regard them as his torpientors, or as the cause of irritation 
and suffering,, to many of his most valuable quadrupeds. 

According to Arthur Young, fl^is — that is, the common house- 
flies — constitute “the first of torments in frpain, Italy, and 
the olive districts of France. It is not,” continues he, u that 
they bite, sting, or hurt, but* they buzz, teaze. and worry. 
Your mouth, eyes, Cars, and nose arc full vf them ; they 
swarm on every eatable ; fruit, sugar, milk, everything is 
jjjfcfcacked by thc'3.”J Humboldt, in his Personal Narrative, 
llfyucntly mentions “ thftsc noxious bisects which, in spite of 
Tjir littleness, act an important part iu the economy of 
gJS&lire.” The annoyance occasioned by the Mosquito is 
k#jced by every traveller in the southern parts of Europe 
jMil the northern parts of Asia and America. Dr. Clarke 
states, in his journey along the frontier of Circassia, that the 
Cossack soldiers “ pass the night upon the bare earth, pro- 

Bg|KWestwood, page 509, on the authority of De Geer and Keaumur. 
Ijfcjf * Travels, vol. ii. page 35. 
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tected from tlio mosquitos by creeping into a kink of sack, 
sufficient only for the covering of a single person.”* 

Let us now notice, with equal brevity, the sufferings 
inflicted by insects on some of our domestic animals. No 
words, which we^could use for this purposfc, would be so graphic 
as those of Spencer : — 

u Ah when a ssrarmc of gnats at eventide * 

Out of the fcnneiPDf Allan doe arise. 

Their murmuring small* trumpets sounden wide; 

Whiles in the air their eluat’ring armjp| Ayes, • 

That as a cloud doth seem to dim the skyes; 

No man nor bea*t may rest, or take repast, 

For their shryp wounds and noyous injuries; 

’Till tin* Alto* northern wind, with blustering blast, 

Doth blow them quite lyyny, and in file ocean cask 1 ’ • 
h'AKKY QrKKNK, Book*! I. c. 9, st. 16. 

• 

15' "sides being subjected to the biting of gqjjts, our horses 
and oxen sillier from the 
various species of Gad- 
ili< s ( T'fbmrida , Fig. 1 35 ) 
which make them the pe- 
* n liar object of attack. • 

They pierce the skill, and . 
mu k th&blood, llieir razor- 
shaped weapons perform- 
ing the. double office of 
making the woTmd and 
pumping out the liquid. The peculiar noise which they make, 
and which has gained them thejiame of “the breeze,” con- 
stitutes of itself rfi source of fright a Ad annoy mice, f 

Perhaps the terror caused by the Bot-flies, or (Kstri (Fig. 
130) is still more striking; it lias long been observed, for it 
is accurately described by YirgiLf Each "species of CKstrus 
not only selects the peculiar species of quadruped dn which it 
is parasitic, but with unfailing instinct fixes its eggs in the 
situation best adapted for the welfare of its future progeny. § 
Thus, the species which attacks the ox deposits its eggs oil 
the back of the animal, and these, when hatched, produce the 

• 

* Travel.- by Edward Daniel Clarke, LL.D. 2d edition, page 3S7. 

t Westwood, page .939. 

+ Georgies, llooli III- 

§ liracev Clarke in Trans. Lixuueuu Soeiet\. t 

N 
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tumours known among the 

• country people by the name 
of “wurblcs;” while one de- 
voted to the horse fixes them 
on the parts most liable to be 
licked by the* animal. They 
arc thus taken into the stomach, 
5,** 136 * 137, and there they remain at a teni- 

, pc ra m re of one hundred de- 
grees, yutil they attain their full size as the larvaj so well 
known by the name of “bot?” (Fig. 1 37)- 

13 ut it would be unjust to allow the reader to leave the 
Dipterous insects without bringing some of the tribes before 
hipi in their hours of enjoyment. Every person is familiar 
with the appearance of that la'rge-wingcd, long-bodied insect, 
known as the “Harry Long Legs;” the largest species we 
have of the Ity pU<j[tv. r The members of this family and those 
which are spoken of as “ Midges” ( Culipidw ) have long been 
noted for their aerial dances. Every one has observed how 
they come forth in the sunshine, how they sometimes keep 
pace with the traveller as he journeys along,* and how even 
in winter they occasionally present themselves in multitudes. 
Some instances are recorded of tliuir appearing in such num- 
bers as to excite surprise and even alarm. Thus, Phil. 

Trans. 1767, it is stated that in 1736 the common gnat 
( Cnlex pipiens) rose in the aii; ( from Salisbury Cathedral' in 
columns so resembling smoke, that many people thought the 
cathedral was on fire. In Norwich, in 1813, a similar alarm 
was created. At Oxford, in 1766, “a little heft Ac sunset, 
six columns of them were observed to ascenddrom the boughs 
of^u apple- tree; some iu a perpendicular, and others in an 
oblique direction, to the height of fifty or sixty foot.” 

For some successive evenings towards the middle of June, 
1842, a phenomenon similar to that last mentioned, was ob- 
served by us in the vicinity of Belfast. “ The insects appeared 
in columns above the trees, the shade of colour varying according 

* This circumstance has Leon ( huM noticed by Wordsworth: — 

“ Across a hare, wide common I was toiling, 

With languid feet, which by the slippery ground 
Were baffled ■, nor could my weak arm disperse 
The hosts of insects gutharing round my face, 

And over with me as 1 paced along Tiik Kxn uhion. 
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to the greater or less density of the mass, from tfiat of light 
vapour to black smoke, the columns not only diffdfeig in this re- 
spect from each other, but each column tfcing frequently different 
in different parts. They might have been mistaken for dark 
smoke- wreaths Jbut for their genera* ifuiformity of breadth, 
and for a graceful and easy undulation, similar to that of the 
tail of a boy’s kite, when a t g some height and tolerably steely. 
The individual insects flew about in each column in. a cofifnsed 
and whirling multitude, without presenting in their mazy 
dance any of those regular figures which # gnats frequently 
e* v liihit over pools of water, wbilo the motion of their wings 
filled the air with a peculiar and not unmelodious humming 
noise. The columns Vose perpendicularly to the height of from 
.JO to GO feet, and in some instances to the height of 80 fget. 
'iVy were equally abundant over trees of cvqry kind, as ash, 
beech, birch, poplar, &c. ; and so numerous wore these dis- 
tinct columns, that so many as from 2(]0,to -tyO were visible 
at tins same time. As each column was every instant* under- 
going a change in density of colour, diameter, elevation, or 
form, the phenomenon was one of exceeding interest, especially 
as connected with the living myriads which, in these v aerial 
gambols, gave expression" to theif- enjoyment.” 

If we a.sl* why do they thus associate together? by what 
principle are they impelled to congvcgate in this ever-varying 
dance? wo are unable to give any reply to the question more, 
just, ur more phjjosophieal, than that suggested by the Poet: — 

* ‘ Nor wanting hero, to entertain the thought, 

£ nurtures that in communities exist. 

Less aslnight seem for general guartlianship. 

Or through dependence upon mutual aid, 

Than by participation of delight. , 

And a strict fellowship of love combined; 

What other spirit can it be that prompts 
Tin. gilded Summer-dies to mix and weave 
Their sports together in the solar beam, 

Or in the gloom of twilight hum their jov?’’ — W ordsworth 
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*APTERA* 

Under this 'term numerous insects, and tribes allied to 
insects, have, since the time of Aristotle, <been artificially 
grouped together, the common bond of union being their 
agreement in the negative character derived from the absence 
of wings. The Linnssan order Apt&ra is subdivided by 
modem entomologists into four orders. 

I. Myriapoda.-#.- Insects which are possessed of numerous 
feet, such as the Centipede and the Millepede, belong to this 
order. The centipede ( Scolopendra , Fig f 138) is carnivorous 



Fig. 138 — Scjolopekdua. 


in its habits, and infuses a pttisonous secretion into the wound 
inflicted by its mandibles. Some -of the foreign species of 
centipede are above a foot in length, and proportionately formi- 
dable. The , millepede (Julus, Fig. 139) feeds principally on 
decaying vegetable matter, and -is frequently found under the 
bark of trees, coiled up like the mainspring of a watch. 



II. Thysanouija ( fringed-tail ). In this order there is great 
' diversity of structure ; but the peculiarity whence the name 
of the order is^ derived will be understood by reference to 


* Without, wings. The Crustacea and Arachnida , which now 
tipbute distinct classes, were formerly included in this order. 
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Fig. 1 40, representing an insect which frequents fteny places, 
and is allied, in its structure, to that found in sugar (Lepisma). 
The name Podura, meaning literally a “ leg in the tail,” was 
bestowed by Linnaeus on those which have* the tail forked 




rig. Ml.— Pont r a i'muj.nikiki) 
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riff. M 2 . — The roMsiuji Loom; 

(MAUNIFIKIlj, WITH THE K<»<*8 
THE NATURAL SIZE iNl> M Mi- 


{Fig. 141). It is kept bent underneath the body when not 
in use; when unbent it acts as a spring, qnd has given origin 
to their English name of “ Spring-tails.”* Some species 
abound on pools, leaping even on the surface of the water; 
others may be found under stones or beneath decaying leaves. 

HI. Pakasita. The Louse {Fig. 142) and its allies — 

insects parasitic on man and the lower animals — form the 
numerous but unpopular genera comprised in the present order. 

t 

* A ra]K‘r, by lioherfc Templeton, Ksq. on Uie Irish species of .spring- 
tailed inlets, is published in Hit* Transactions of the Entomological 
Society, vol. i. # 

X >. 
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IV. Suctoria. — These insects may be 
represented by the common flea (Pulex irri- 
tans , Fig, 143). The mouth of the flea 
is formed for suction, and the hind legs 
for jumping. The length of its leap 
has been measured, and found to be two 
hundred timej that of its body — an extva- 
^ba^magwipied). ordinary instance of* muscular power. 


ARACHNIDA-SPIDERS, &c. 



Tig. H'l. — Myuai.k. 


The present class includes Mites, Scorpions; an* l ►spider?*, 
jgflhey exhibit a more concentrated state of the nervous system 
Smau insects; they 4 I 0 not undergo similar transformations; 
■(I in the larger tribes ®thero is a higher condition of the 
Respiratory system ; for they breathe not by air tubes, but b\ 
“air sacs, or lungs.”* They differ from true insects also, in 
' their having four pair instead of three pair of legs. 

The eyes vary in number and position, but are never com- 
pound. Spiders have the sense of hearing, but neither the 
organ nor its situation is known : the same may be said of 
the sense of smell. 



* Owen, pngoa 250, 251, 257, 2HO. 
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All Spiders secrete a poisonous fluid, which iS, a no doubt, 
formidable and even fatal to insects, but produces but little 
effect on the human frame. The poison is conveyed through 
a perforated fang in the mandibles. In the Seospion (Fiy. 1 45), 



Fig. 14o. ScoKT'iON. 


oil the contrary, it is lodged in the extremity* of the slender 
flexible tail, and the wound is inflicted by the recurved* sting 
I iv which the tail is terminated. 

Spiders have another secretion, still better known; — that 
which l'urnishes*the material of which their threads aiy com- 
pused. The little teats, Alienee" the threads proceed, are at 
th" hinder extremity of the body; and are four, six, or eight 
in number. Each of these is comjosed of orifices so fine, that 
Leeuwenhoek and other eminent microscopic observers have 
regarded a Spacer’s thread, even w T hcn so line that it is almost 
imperceptible to our senses, not as a single line, but as a rope 
composed of at least four thousand strands. From Mr. 
Hlackwah’s observations, tliertf is 9 reason to think that this 
estimate is totf high, and that the totaPnumber of tin 1 papilla* 
whence the lines proceed, does not greatly exceed a thousand ; 
yet, even admitting this to he the case,, our wonder at the 
complex structure of a spider’s thnfad is scarcely, lessened.* 

That any creative could be found to fabricate a net, not less 
ingenious than that of the fisherman, for the capture of its 
prey ; that it should fix it in the right place, and then patiently 
await the result, is a proceeding so strange, that if w r c did not 
Msts it done daiij" before our eyes by the common House- spider 
and Garden-spider, it would seem wonderful ? but how much 
is our tvonder increased when we think of* the complex fabric 


Trans. Limuraii Society, vul. xyi. ]ku$i* 220. 
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of each single thread, and then' of the mathematical precision 
and rapidity with which, in certain cases, the net itself is 
constructed ; and to add to all this, as an example of the 
wonders which the most common things exhibit when carefully 
examined, the net of the- Garden-spider consists of two dis- 
tinct kinds of silk. The threads forming the concentric circles 
are^composed of a silk much more elastic than that of the 
rays; *and are studded over with mmutcoglobules of a viscid 
gum, sufficiently adhesive to retail!" any unwary fly which 
comes in contact with it. A net of average dimensions is 
estimated, by Mr.'Mackwall, to contain 87,360 of these glo- 
bules, and a large net of fourteen or sixteen inches in diameter, 
1 20,000 ; and yet such a net will be completed by one species 
(JSpeiru apodisa) in about forty minutes, on an average, 
if no interruption occur.* Ifl ordinary circumstances, the 
threads lose their viscidity by exposure to the air, „and 
require to liav^it Renewed every twenty-four hours. Any 
observe!', by scattering a little fine dust over the web, 
may satisfy himself that it is retained only on the circles 
where the minute globules are placed, ami not upon the 
radii.f If the globules are removed, both tines are unad- 
hesive; but. in other respects they •arc essentially different, 
the circular lines l>eiri& transparent <md highly elastic, while 
the radial lines are opaqijc, and possess only a moderate 
degree of elasticity. The astronomer finds the opaque silk of 
the radial lines and of the egg-b?g a convenient substitute for 
platina wires in the telescopes attached to Ins instruments ; 
hut the silk of the circular lines being transparent, is, from 
that circumstance, unsuitable for his purpose.^ The' nets of 
some spiders arc constructed under water—- the secretion 
being insoluble — and are spread out for the capture of aquatic 
insects. 

A great deal of false commiseration lias been bestowed upon 
the flies which fall victims to the voracity of the spider, who 
Accordingly been regarded as “ Gunning and fierce, mix- 
mpc Rbliorred.” Hut considered aright, there is no cruelty 

* Trails. Linmrau Society, vol. xvi. page 478. 

1 Kirby ami Spence, vol. i. page 419. 

This fact has been very kindly communicated to us by the Kev. 
Die.* Robinson, Armagh Observatory, 'flic silk there employed is procured 
from the egg-hags of the common Garden Spider ( Epeira Diadem a). 
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in any animal exercising, for its support, those powers with 
which it has been endowed by its Creator. It does not kill 
from wantonness but from necessity. It must kill, or it must 
cease to live. , 

Gossamer, the origin of which wag formerly conjectural, is 
now known to fie the production of a minute spider. Spencer 
speaks of it as “ scorched (lew,” and Thomson regards it as 
“the filmy threads of # dcw evaporate.” . ■ ' m 

Spiders have been dialed ipto families, which present fery 
considerable differences in their modes of life. Some are 
hunters, and live by the chase some leap •upon their prey; 
some more deliberately move sideways or backwards, as the 
exigency requires ; some fix long threads and prowl about 
them to secure their game, while others construct nets of 
various kinds in the air, or exercise their skill in the water. 

Npt less varied are their habitations. Perhaps the most 
remarkable is that of the Mygale ccemcntaria, who, having 
formed a subterraneous tube or gallery, lines it with and 
constructs a door formed of several coats of cemented earth 


and silk. “This door (Fig. 145) the ingenious artist fixes 
to tjie entrance of her gallery by a hinge of silk; and, as if 
acquainted with the laws*of gravity, she invariably fifes the 
hinge at th8 highest side* of the openirig, so that the door, 

whgn pushed up, shuts again 
by its own weight.” The 
, part against which it closes 
with great accuracy, and the 
defences by which it is secured, ‘ 
«arc not less excellent as me- 
chahicai contrivances. 

* ; -9 The fern ale Spider is remark- 

,1 able for her parental affection. 
One species ( Epeira fasciata) 
makes an elaborate envelope for 
. „ her eggs, attaches it to a branch 

or a high tree, and guards it 
with ceaseless vigilance. The habits of another arc thus de- 
scribed by Professor Hentz: “ When a mother is found with 
the cocoon containing the progeny, if this be forcibly torn 
from her, she turns round and grasps it with her mandibular 
(mandibles). All her limbs, one by one, may then be torn 
from her body without forcing her to abandon her hold. But 
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If, withoyt mangling the mother, the cocoon be skilfully 
removed from her, and suddenly thrown out of sight, she 
instantaneously loses all her activity, seems paralysed, and 
coils her tremulous limbs, as if mortally wounded: if the bag 
be returned, her ferocUy and strength are restored the moment 
she has any perception of its presence, and she rushes to her 
treasure to defend it to the last.” r 
^VVe now close our notice of the Articulated animals. Wo 
have spoken of Worms, Barnacles, Ouos, Insects, and Spiders; 
to common observers a motley and unattractive group. Y et, 
how varied in their structure!, how wondrous in their habits! 
To the humble-minded and patient observer, they an* sug- 
gestive of ideas and emotions too multiplied and fugitive, to 
be ^embodied in words, but affording an example of the truth 
so beautifully expressed by the poet : — 

Q 

“The air in which we breathe ami live. 

' KJuues our touch and sight: 

The fairest flowers their fragrance give. 

To stillness and to night: 

The softest sounds that music fiings^ 

* In passing from .her heaven-plumed wings. 

Are backless in their flight! 

And thus life’s sweetest, bliss !* known 
To silent, grateful thought* alone.’’ — it. ISah'io.n. 
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< ) wliat an anlHtaSc work have I in hand. 

To count the sous abundant progeny! 

Whose fruitful suede fanv. passeth in land, * 

And also those wluuli wflnne in the azure sky; 

And much more until to tell the starres on liy 
Albc they ondlcsso scenic in estimation. 

Then to recount the seas posterity, 

So fertile be the floudsjn generation, » 

So huge tlieir numbers, and so ninnherleSse their nation." 

SrKNCEit's Faery Queexe, I*>ok iv. canto xii. 



Fift. 147 — IiYMKKC.H Rtaowam 


The sof£-bodicd animals, to which the tenn “ Mollwca ” is 
applied, constant c another of the primary groups of the animal 
kingdom. Tn them we see no longer the jointed or articulated 
structure characteristic of the crustaccj, and insects. The 
body, as the* very name of the groifp implies, is soft, and it is 
devoid of the jointed logs, which, in some of the preceding 
tribes, were applied to such diversified uses. The nervous 
system is also different, being unsymmctrical ; it consists of a 
ring surrounding the gullet, with one or two ganglions or 
knots of nervous matter connected with similar masses in 
other parts of the body. “ The blood is colourless, or not 
red,”* and tbe respiratory organ or gill, which i* never 

* Owen, page Kt. 
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wanting, presents great diversity in position and figure, and 
ia, in some species, a very remarkable and attractive object. 

The Mollusca are very widely diffused, abounding not only 
in tropical and /arctic seas, but in lakes, gpnds, and rivers. 
Some* round our coasts, < are found buried in, sand or mud; 
others construct their dwellings in indurated clay, and even 
injimestone rocks. Some specie^ {Fig. 147) delight in quiet 
sunny' nooks, on the margin of fresh-water pools ; some in 
rapid and mighty rivers ; and others dwell in the ocean at 
depths which have been but seldom explored by the dredge 
of the naturalist, but though the greater number arc aquatic, 
all arc not so. The terrestrial species, even in our own 
country, are found in our pastures, old* gardens, and our 
plantations; some may be found on sandy banks, others in 
moist and shady* places; some lurking under withered leaves, 
and others at various heights on the trnnks of our forest trees. 



Fig. 148. — ttrcciNUM. Fig. 141) Voi.utk 


The beautiful variety or form {Figs. 148, *149, <fcc.) ob- 
servable in the shells of different species of Mollusca, has, in all 
ages, attracted attention ; and the .splendour of their colouring 
is not surpassed by that of our brightest garden-flowers. In 
fegmc resp^fcis it is even superior, for their most delicate tints 
pteomc here unfading and permanent ; and a peculiar structure 
of the .$nrface gives rise occasionally to iridescent hues. 
Amonglfifragc tribes, shells are formed into elaborate orna- 
ments, and applied to numberless uses. In a part of Africa 
a species of sheli called “Cowry” is the current coin. The 
wampum belts of some oj^the North American Indians, 
whether constituting their records or presented to strangers 
when they enter into or recognise a treaty of amity, are 
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formed of shells. “ The thin inner layers of some iarge flat 
bivalves, when polished, are used in the south of China and 
in India, instead of glass, for windows.”* Many of the do- 
mestic utensils of uncivilised nations are shellsg and they arc 
converted into prinking- cups, knives*, Spoons, fishing-hooks, 
and even razors. ‘‘ In Zetland, one of our common univalve 
shells (Fusus antiquus), suspended horizontally by a cordis 
used as a lamp, the serving to hold the wick, and the 
cavity to contain the oil!” .In former times the scallop 
(Perten maajitnus, or opercularis) was worn by reiigipus pil- 
grims, a custom occasionally referred to by our poets. 

Thus, Parnell says of his hermit, — 

* 

‘‘He quits liia cell, the pilgrim staff he bore. 

And fixed the scalhq^xi his hat before.” » 

Tlje difference in point of size is not less remarkable than 
that of the form and colouring. The ^Tridacna, or Giant 
Clamp-shell (Fiy. 1 £0) is said to attain occasionally a Vyeight 



Fig. J50. — Tmri> #cna. b 


of more than 500 pounds; from which circumstance the story 
may have originated of an oyster which furnished a dinner to 
a whole regiment, l^et us, in imagination, contrast with this 
the microscopic chambered shells, of which Soldari collected 
the astonishing number of 10,454,f from less than an ounce 
and a half of stone found in the hills of Casciana, in Tuscany, 
“Some idea of the diminutive size of these shells may be 

* From a series of Papers on Molluscous animals# signed Ci. J. m 
Loudon’s Magazine ’of Natural History. They are from the pen of 
Dr. Johnston, author of the History of British Zoophytes, &c. who has 
in the kindest manner, authorised us to make use of them, 
t Dr. Buckland’s Bridgewater Treatise, vol. i. page 117. 
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formed from the circumstance, that immense numbers of them 


passed through a paper, in which holes had been pricked with 
a needle of the smallest size.” Even without going to foreign 
countries, or leaving recourse to the microscope, we have, on 
our own shores, examples of shells remarkable for their 
minuteness. On one occasion we gathered some handfuls of 
tyimall univalve shell ( Paludina Tfiuraiatica. Lamarck), which 
was* lying in dark, irregular patchy on the strand, near 
Belfast It bore considerable, resemblance, except in size, to 
the common fresh-water species {Fig. 151). The weight of 
four quills, wlaeu tilled with these shells, was 



80 grains; and, as twenty-two of the shells, 
with their contained aninlals, weighed only two 
grains, the number of shells thus enclosed was 
880. The weight of the quills and their con- 
«• tents, when enclosed in a letter, was less* than 
# half {in ounce; and we were, therefore, enabled 
to transmit 880 living animals and their habita- 
tions, from Belfast to Dublin, per mail, for one 


penny. 

We have just used the word “ habitations,” ana \s in 
this tight that shells should* be viewed. They are not beau- 
tiful productions, foftned merely to please the eye ; but, are 
mansions constructed by* molluscous animals for their own 
especial use £nd safety. How much is the worth of a shell 
enhanced in our eyes by this c one consideration ! Before, it 
seemed littlo else than a toy, u pretty thing to look at, and 
nothing further; but now it assumes an interest in ‘our 
thoughts; — we ask, how was it fashioned? of what is it 
composed? whence were the materials derived? by what 
means was it so exquisitely coloured? by what architectural 
^kill was the edifice so contrived, that it was adapted, at all 
periods, to the progressive growth and requirements of its 
occupant ? * 

The shelly matter is secreted by a peculiar organ, termed 
’THfefc.** collar” in shells consisting of one piece {univalves), such 
JpE. the common snail-shell ; and by the margins of the 
f cloak or mantle in those of two pieces {bivalves), such as 
* the oyster or the cockle. The shell was formerly regarded 
merely as an exudation of calcareous matter, held together by 
a bind of animal glue. But microscopic observation has 
shown, that it is a membrane composed of minute cells, dif- 
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feriiig in size, shape, and arrangement, in differeflt families, 
and containing secreted calcareous matter. There seems reason 
to believe, “that this membrane was, at one time, a constituent 
part of the mantle of the JVfollusk and Dr. Carpenter regards 
the cells as “ the real agents in the pradifction of shell, it being 
their office to secrete into their own cavities, the carbonate of 
lime supplied by the fluids of the animal.”* m A 

The deposition of the colouring matter is the provinte of 
glands situated on themargin jof the cloak or collar ; and in 
many instances we are able to trace an agreement in flic pat- 
tern or tracings on the shell, «and the arrangement 5f the 
colours in the secreting organ. Thus, in the banded snail, 
there are as many coloured Bpots on the edge of the collar as 
there are zones on the shell; aud if a part of the margin p of 
the shell be cut away, the piece reproduced isjbrown opposite 
to the (lark portion of the collar, but in other parts yellow. 

Tiie changes of form which shells undergo, asjbhcy approach 
maturity, is sometimes so great, that the full-grown specimen 
is altogether different from the appearance presented by the 
same shell in its immature state. Of this the common leg-oi- 
muttynwtfiell (A porrhais pea pdicani, 

Fig. 15 2) of our shores, andihebeatttiful 
tribe of Cyprdas (Fig. 153) famish fami- 
I iar examides. We have reason to believe 
that, there is, in all cases, an effort on 
the part of the aniimd to accommodate 
the form of its mansion, to the changes 
in frhe form or dimensions of its body. 

ProfossovVJwcnf has stated that an 
oyster kept without food will frequently 1 
expend its last energies in secreting a 
new layer, “ at a distance from the old 
internal surface of the concave valvfc, 
corresponding to the diminution of 
bulk which it has experienced during 
its fast, and thus adapt its inflexible 
shrunken body.” 

It has been justly remarked, that the 



Fig. I.V2- — Ai-okkii 

outward ease; to its 
beauty of shells was 


* On the Microscopic Structure of Shells. Report of British Associa- 
tion, 1844. 

f Proceedings Zoological Society, No. liv. J 
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for ages < Exerting an influence injurious to the study of 
conchology on philosophical principles, for it fixed the attention 
of men more upon the covering than upon the humble animal 
contained within. Such was not* the spirit with which 
Aristotle regarded them? for the structure and habits of the 
creatures were the main objects of his study, while their 
rations to the other animated ^beings by which they were 
surrounded, and their own mutual acuities, were^not for- 
gotten.* To conchology, as % scten&e, Pliny added nothing 
that Aristotle did not supply; but he has furnished some 
anecdotes regardih§ its econondcal applications, and has graced 
its history with some amusing fictious. 



Fig. 153.— Cyfrjea. 


Parsing from the ancients to *tlie distinguished Swede, 
whose labours in the? last century have done so irtuch for the 
advancement of natural science, wc come to the system of 
Linnaeus, which was perfected in 1766. Shells were at that 
time arranged into three primary divisions, univalve, bivalve, 
and multivalve, according to the number of pieces of which 
the shell was composed. The animals were spoken of* as 
naked mollusca, when, like »our common slug, they were 
destitute of an external ‘shelly covering, am? as testaceous 
mollusca (i testa , a shclJ), when, like the garden snail, they 
were furnished with this protection. In the system of Liu- 
najus, the testaceous molkisca occupy one order by themselves, 
in which thbre arc four sections, multivalve, bivalve, univalves 
with a regular spire, and univalves without a regular spire. 
The naked tribes arc placed in the order denominated “ mol- 
lusca,” along with worms, zoophytes, and star-fishes. 

44 In estimating,” says Dr. Johnston, 44 the merits of this 
system, it is noG fair to look back from our present vantage- 

* The few remarks here made on the progress of conchology, are taken 
from an article by Dr. Johnston, in Magazine of Zoology and Botany, 
vol. ii. page 238. 
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ground, and magnify its defects by a comparison with modern 
classification: we are, in candour, to place ourselves behind 
its author, and, looking forward, say how far his efforts have 
been useful or quickening.” “ The superiorit^of it lies in its 
simplicity; in thp regular subordination 0f all its parts; in the 
admirable sagacity with which the families or genera aTe 
limited;” in the conciseness of the specific characters, the 
skill with which thcyqwfire^cliosen, and the facility with \thicn 
species could he named. It •labours under the censure of 
having too small a regard to the animals, and to their position 
in the groups, as regulated by th(*afiinities offfieir organization. 

We now pass on to the labours of Baron Cuvier, who, 
when scarcely nineteen years of age, went, in 1788, to reside 
some time at Caen, in Normandy. There the marine mql- 
lusca attracted his attention, add he commenc-ad that series of’ 
observations on their habits, and investigates into their 
anatomical structure, which afterwards filmed J;he sure and 
enduring basis of his classification. Cuvier’s object w 'as not 
merely “ to give us a key to the name, but to make that key 
open, at the same time, a knowledge of the structure and 
relat f i.\jf*of the* creature. According to his system, the 
student, when in search off the naftne and place of an object, 
was obliged,* at tlie same rime, to acquirfi a knowledge of its 
principal structural peculiarities. Qn these again, as Cuvier 
beautifully explained, all its habits in relation to food, to 
habitation, and ^to locomotion, were made dependent. His 
division of the animal kingdom into four primary groups or 
sub-kingdoms has already been mentioned; the essential cha- 
racter ot'Tty* mollusca, as one of these groups, has also been 
stated. It rS^riorivod from the peculiar arrangement of the 
nervous system, consisting of some ganglions scattered, as it 
were, irregularly through the body, and fj;om each of which 
nerves radiate to its various organs.* Their further division 
into classes is founded on characters derived from the organs 
of locomotion, or others not less influential. 

Since the time of Cuvier, the system which lie propounded 
has been elaborately worked out in detail by succeeding 
uaturali.sts, and has, from time to time, been slightly modified, 
according to the advance of knowledge ; but fin its essential 
characteristics it remains unchanged. Dr. -Johnston, in 
speaking of the effects of Cuvier’s example and views, re- 
marks, “they raised the character of the concliologist, and 
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gave a mol-e philosophical tone to his pursuit ; they originated 
a new school, with better directed zeal and a higher aim, 
and numbers became disciples when they saw that here as 
much satisfaction and profit were to be reaped as in the study 
of almost any other fclacs ; for it may be laid down as au 
axiom, that no branch of natural history, however apparently 
trifling, “but uiay be ennobled {*y the manner in which it is 
pursued; and when the student carries /all its wonders back 
to the one Great Source, the .smallest worm, and the most 
beautiful of his own species, will afford him subjects for the 
deepest contemp&fton.” 

We now proceed to examine some of the leading divisions 
of the mollusca. The first and most obvious is into two great 
groups, one containing those which, like the common oyster, 
are destitute qf a head {Acfyhcdd) ; and the other those 
which, like the snail, arc provided with a head, and generally 
with mouth, eyes, ajul tentacula ( Emephakt )* Each group 
is divided into three classes, the former, “ according to the 
modifications of the integument or of the gills;” the latter, 
according to those of the locomotive organs. We shall briefly 
notice the characteristics of these six classes, and (V aerate 
some 'of the best known examples of each. 

« <i * 

The names of tin* classes itfto which the mollusca arc divided may 
be exhibited tlyis: — 

v 


I. Turnout;! 

c 

II. Brachiopoda.^.... 

III. >^npLpllibranchiata 

v?; * i*:\i;ki j hai«a. 

to 

. Pternpoda 

V. Gasteropoda 

VI. Cephalopoda 


with a cloak or limit. ‘ 
* 

arm-footed., 
plsitc-<hainMl pill.'. 

wing-footed, 
belly- footed, 
head-footed. 
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Fig. 154 . — Pouophoha.* 


Thebe are some Mollusks whtcli are not nak«d like the slug, 
nor ^provided with a shelly citadel liko the Syster, but are 
furnished with a kind of leathery covering or .tunic, and are 
hence termed fct T unicat vd” They have already been equally 
mentioned in our notice of the higher organised polypes 
(page 27), to which, in certain points of stmeture, they pre- 
sen, f * iHlbnskleifcblo aflinity. Some of them are aggregated 
- together, and form coni]iound Animals j others are solitary, 
and *>0 inert, that to conftnon observers they exhibit no indi- 
cations of life. The kind best known to our fishermen is a 
solitary specietW ^ scidia communis) about the size of the 
largest rommof mussel, ami to which, from its shape, the 
name of “ paps” is given. Jts exterior is darkish, warty, a,nd 
urtattractidU and exhibits two orifices, from one of which the 
animal squirt water with dbnsidcrablc force. The internal 
structure is wKtroniely beautiful and delicate. A great part 
of ir consists of a large chamber, lined with a delicate mem- 
brane, over which the bluod- vessels an; widely distributed. 
The surface is abundantly covered* with vibratile cilia; and, 
as the sea- water is freely admitted into the cavity, the cease- 
less action of the cilia propels it pi currents over the surface 
of the membrane, which thus performs the office of an internal 
gill. The chamber itself is hence appropriately termed the 
“branchial sac.” Through it the nourishment of the animal 
must pass ere it can be received into the stoAach, which is at 

* Fig. 154. — m, Mouth, —i, Stomach.-- », Intestine. — «, Orifice.— f. Common 
*<tcin. The arrows indicate the direction of the current* of water, subservient 
tn respiration. 
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the lower Extremity. On many occasions we have found 
specimens of a small crustacean* swimming about in the 
branchial cavity, and looked upon it as a parasite, established 
in its appropriate quarters, not as a casual occupant, destined, 
like some unfortunate Wight in the fairy tale, as food for the / 
,'Bgre into whose fortress it had intruded. 

But although some species of Asgidia are rough and darkish, ' ’ 
other#' of smaller size are possessed ojpHflassy transparency,:,'; 
And, when kept alive in vessels pf sea-water, furnish a spec-' 
tacle of ^ovelty and interest. Some of the compound species 
, are brfthched 4); and, such is their transparency, that 

" the movements of the internal organs can be distinctly seen. 
i/This has enabled Milne Edwards f to detect, in these animals, 

-a very singular condition of the circulating system. The 
blood actually moves backwards and forwards, to and from 
the heart, in th3 same vessel, which thus performs the office 
both of a vein juid of an artery, in the manner it was of old 
suppogdH to do in the human body. Tlje young Ascidians 
are not fixed to the place of their birth, but gifted for a shoit 
period with locomotive powers, analogous to those of other 
marine animals already mentioned. • * - 

Some of these compound Ascidians are found iirranged in 
regular radiating patterns on the fronds of our' large sea- 
weeds. In such cases, tfeo young, in its early state, has 
possessed a reproductive power by gemmation' or buds, analo- 
gous to that of the larva of the medusa aiiVyidy mentioned 
(page 37). This fact, which has been established by Milne 
Edwards, explains the origin of the charactcristV patterns 
which they sometimes exhibit on rocks washed by \/*j waves, 
or on sea- weeds thrown upon the beach. Th*Jfc singularly 
formed creatures (Butrylli) are, in their colours, gay and 
diversified, ami their general aspect is such as would be 
presented by minute but • brilliant medusae, set with great- 
regularity round a common centre. 

Among the Tuuirata are some (Pyrosoma) which are found 
7 li the oium sea, especially in tropical climates, sometimes* 
/united together in masses of more than a mile in extent, and 
/lighting up the sea by a beautiful pale greenish light, which 
I passes witli great rapidity into the other prismatic colours. 

^ For rescript ioi and {igure, vid. Professor Allman, in Annal« 
Natural History, vnl. 18. 

■f Sur 1<‘H Ancidks compost-os <1 j s Kites do la Manche. 1841. 
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A remarkable circumstance regarding the reproduction of 
some genera, is stated on the authority of Chamisso. The 
Salpce (Fig. 155) are found linked together in long chains; 



i> 'h 

Fig. ] 55. — ItT P II O II A, ONE OK THE 8.YI.IMS.* 

after a time their union is dissolved, and each individual pro- 
pagR + ‘*r& solitary young one. This attains the trill size of 
the species, and then brings fdVth a social chain of young 
salpoi, which again give origin to solitary individuals ; — “ so 
that a salpa mother,” to use Chamisso’s familiar expression, 
“is not like its daughter or its own mother, but resembles its 
grand-daughtcr|Riid its grancVmother.”f 


BRACHlOP.ODA. 

These are bivalve Mollusca, and, like some of those just 
mentioned, are destitute of the power of, locomotion. They 
are attached to foreign bodies, and are furnished with two 
long ciliated arms (Fig. 156); hence the name of the class 
“ arm-footed. 11 They are found abundantly in a fossil state. 
The species now existing arc few in number, and some of them 
have been brought up, from depths of from sixty to ninety 
fathoms. Mr. O ven, in reference to this circumstance, re- 
marks, that both the respiration and nutrition of animals 

* Fig. 155. — a, Mouth.—/, Liver, &c.— 6, Branchial Sac.— m, Muscular bands.— 
A, heart. — n, Nervous ganglion. 

f Stoenstrup on Alternation of Generations, page 39. 
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Fig. 15ti.— Tehebkatuj.a 

V&ITTACEA. 

existing 'under tfrfc ^pressure such a depth of sea- water. 
“ are subjects suggestive of interesting reflections, and lead 
one to contemplate, with less surprise, the great strength and 
complexity of some of the minutest parts of the frames of 
the^e diminutive creatures. In* the unbroken stillness which 
must pervade tjtiose abysses, their existence must dopcmbgpou 
their power of exciting a perpetual current around them, in 
order t» diasipSte th6 water already ladep with their effete 
partiefes, and to bring within the reach of their prehensile 
organs the animalcules adapted for their sustenance.”* Some 
of these animals have been taken in deep water on HbKjj'ish 
coast, ‘at Cork, Youghal, Kirifcale, aijd the entrance to I Self a at 
Bay.f * « 1 

.LAMELLIBBANCII1AT ^ 



f’ Fig. 158 . — Mactha. 

The third and liist class of those mollusks which are head- 
less, comprises those which have their gills in the form of 

* Lectured, page 279. 

t W. Thompson, Report on the Invertebrate Fauna of Ireland. 
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membranous plates; and, as the Latin word lamella means 
a plate, the compound term above employed denotes that 
structural peculiarity by which the class is distinguished, it 
includes the oyster, the scallop, the cockle, the mussel, and 
other well-kno^n bivalves. • * 

The sexes arc distinct. The ova remain, for some time, in 
receptacles within the gills, iwhich are thus made to perfogn 
the office of a marsupial jsac ; and here the young of* some 
species, in their more advanced state, may bo observed swim- 
ming freely about. The young of otlier^ jnclior thfqjjselves, 
after exclusion from the parent? by means of silken filaments 
which arc wanting in the mature individual, thus furnishing 
to the naturalist a beautiful example of “ prospective design 
for the well-being of the weak and defenceless.”* 9 

The mouth of the oyster is Situated near to hinge, beneath 
a kind of hood formed by the^ edges of th(? mantle (Fig. 
159). But the question naturally arises* how Us it supplied 
with food, the animal itself being utterly incapable of any 
active exertion for that purpose? We shall answer in tjie 
words of Professor Jtymer .Jones, “Wonderful, indeed, is 
the clabJIrate mechanism employed to effect the double purpose 
of renewing the respired ifluid, Snd feeding the helpless in- 
habitants of these shells? Every filament of the branchial 
fringe, examined under a powerful » microscope, is found to be 
covered with co^njless cilia in constant vibration, causing, by 
their united efjBrts, powerful and rapid currents, 'which, 
sweeping over the entire surface of the gills, hurry towards 
thM^upth; Whatever floating animalcules or nutritious particles 
may bef^ught within the liifiits^of their action, and thus 
bring stream!* of nutritive molecules "to the very aperture 
through which they are conveyed to the stomach, the lips and 
labial fringes acting as centinels to admit .or refuse entrance, 
as the matter supplied may be of a* wholesome or pernicious 
character.’’^ Furnished with an apparatus so effectual, we 
can imagine that these animals realise the condition described 
by the poet; and, 

“In their pearly shells at ease, attend 

Moist nourishment.” — Milton. 

If, however, while the oysters arc thus lying “ at ease,” the 

* Owen, pages 289, 290. 
f Outline of the Animal Kingdom, page 878- 
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shadow of an approaching boat is thrown forward, so as to 
cover them, they close the valves of their shells before any 
undulation of the water can have reached them, thus showing 
they are sensible to changes of light.* 

“The principal bteeilmg season of the .common oyster 
{Fig. 159) is in April and May. when they cast forth their 



Fig. 159. — Anatomy of the OvsTER.t 

* t„* 

young in little masses like drops of grease, tc\ med of several 
united together by an adhesive fluid, upon rocks, stones, or 
other hard substances that happen to be near*, aVd to llfose 
the spats, as they arc ternfcd by fishermen, jV-lncdiatel} 
adhere, soon forming* a thin shelly covering.* 4 ' Very com- 
monly they adhere to adult shells, and thus are formed the 
large masses termed banks . Their growth is very rapid. 

Jn three months they are c larger than a shilling: and, at the 
end of the first year, they have a diameter of two inches.” J 
Shakespeare has said, “honesty dwells like a miser in a 
loor-honse, as your pearl in your foul oyster;” and the con- 


* Owen, page 285. 

t Fig. 159.— v. Ore of the valves of the shell. — v\ Hinge , one of the 

lobes of the mantle. — m' t Portion of the other lobe folded back. — c. Adductor 
muscle. — hr, Bronchia, or gills. — b, Mouth.— £, Tentacula.— f. Liver.-*?, Intes- 
tine. — a, Orifice. — ft , heart. 

Carpenter's Zoology, vol. ii. page 398. 
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need on of the oyster with the pearl is one of the •interesting 
circumstances connected with its history. Moore, with his 
usual felicity, has referred to the Eastern fable of 

. * 

— ■-“That rain from the skj', 

That turns into pearls as it foils in llu* sea.” 


The real facts, as at present known, are scarcely less won- 
derful. The shell is pierced by some worm, and the oyster 
deposits the “nacre,” or mother-of-pearl,* -m the pe>&rated 
part; or grains of sand or gravel gain admission into the sub- 
stance of the mantlp, and become encrusted by a similar 
deposit. This would appear to be, in many instances, the 
origin of the pearls, so highly prized and ^still so eagefly 
sought for. The Romans were extravagant ly % fond of these 
ornaments, which they ranked next to the diamond, and 
are said to have given almost in credible pricfts for* them. 
“Julius Caesar presented Servilia, the mot her of M. Brutus’ with 
a pearl worth £4t?,417 10 a; and 
Cleopatra, at a feast with Antony, 
of w'bidi Pliny lias given is long 
j and interesting account, swallowed 
one dissolved in vinegar of the 
value of £80,729 &». id.” Such 
statements are generally regarded 
by naturalists of the present day 
with distrust, as exaggerated or 
erroneous. 

The * hell (A vicultt rnargaritacea , 
Fig . 160) from which the greater 
number of pearls and the largest 
quantity of mother-of-pearl is obtained* is not an oyster 
strictly so called, but belongs to an allied genus. It is not 
our intention to enter into any history of the pearl fisheries 
of Ceylon or the Persian Gulf, which annually give employ - 1 
ment to some hundreds of boats and many thousand men.* 
But we would mention, that a very exaggerated idea prevails 
as to the length of time a pearl-diver is in the, habit of staying 
under w ater. The usual period is stated by Captain Stcuart 
to be on the Aripo banks, 53 to 57 seconds; when paid 

i> 



Fig. llill. — P eart. Oystkr. 
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for the eflplt they stay 84 or 87 seconds.* The depth is com- 
monly from four and a half to eight fathoms. The entire 
amount of revenue derived from the pearl fisheries of Ceylon, 
from March, 1828, to May, 1837, amounted, according to the 
same' authority' to £227,131, but has decreased very con- 
siderably since that time. 

The large scallop, or, as it is called in the North of Ireland, 
tlffi clam-shell” (Pectea masrimus ), is ggid to have the power 
of moving rapidly through the water by striking the valves 
of the shell together, and thus propelling itself in the contrary 
direction. Though we have, /)n many occasions, dredged up 
the animal, we have not had the good fortune to witness this 
procedure. ® 

The common mussel ( Mytilu w edului) enjoys no such power 
of locomotion, taping moored torits “bed” by the silken cable 
which it constructs for the purpose. This by&sus, or, t<± use 
a more common term, this beard , of the mussel, has been 
employed to assist in giving additional strength to works of 
human construction. At the town of Biddeford, iu Devon- 
shire, there ift a long bridge of twenty-four arches across the 
Towridge river, near its junction with the* Taw. *At this 
bridge? the tide flows so rapidly, that it cun not be kept in re- 
pair by mortar. The corporation, t therefore, kelp boats in 
employ to bring mussels tq it, and the interstices of tlic bridge 
are filled by hand with these mussels. It is ^supported from 
being driven away by the tide entirely by tfre^strong threads 
these mussels fix to the stone- work ; and by an net, or grant, 
it is a crime liable to transportation for any person to remove 
these mussels, unless in the presence and by the V'.isent of 
the corporative trustees* f - 

The Pinna, a bivalve already mentioned (page 84), excels 
any other in the quantity and fineness of its silk, “which has 
been woven into some articles of dress, that in early times 
were so highly prized as to be worn only by emperors and 
kings.” At Taranto, in Italy, it is still mixed with about one 
thin! of real silk, and made into gloves, caps, stockings, &e. 


* Pearl Fisheries ol* ('ey Ion, by James Steuart. Master Attendant nP 
Colombo, and formerly Inspector of Pearl Hanks. — Printed at Ceylon, 


1843. 
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of a beautiful brownish colour, valued as objects curiosity, 
but too expensive for general use, the price of a pair of gloves 
on the spot being about six shillings, and that of a pair of 
stockings eleven.* 

But all the bivalves of this class Jjre-not destitute of organs 
specially adapted for locomotion. The “ foot ” of the common 
cockle is an example of the contrary. By means of tins 
instrument, the anipjal can, 4 with ease, bury itself in tht> srfftd. 
In some of those bivalves' the creature excavates its dwelling 
in mud, and furnished with a tubular apparatus, thus keeps 
up its communication with the # water abo*£, and feclS &o want 
of either respiration or nourishment. The foot, in its struc- 
ture, “ almost exactly resembles the tongue of a quadruped, 
beiug entirely made up of layers of muscles crossing each 
other at various angles; th ©external layers being circula# or 
oblique in their disposition, while the internal ^strata arc dis- 
posed Ion git iidinally. ’ 

Perhaps this is the place where we/ may best direct the 
attention of the reader to the vast, importance of the marine 
Mollusca of our coast, as an article of food. -As sufeh they 
iiiul thc-A* way into the dwellings of the rich, and are prized 
as a cheap and wholesome article of diet iii the cabins \)f the 
poor. If ft. were possible to obtain frdm each locality some 
tabular returns of the number of persons employed in col- 
lecting ‘‘shell-fish,” to use the common appellation, and of 
Lin* average weight which cqch individual procured, we doubt 
not that the result would be so groat as to excite astonish- 
input. While residing, in July, 1837, near the town of Larue, 
County- Antrim, we endeavoured to form some calculation of 
the quantitnof the common limpet taken from the rocks about 
that part of the coast, and used as food, and had reason to 
believe that the weight of the boiled “ fish ” was above eleven 
toiis.f The weight., as carried from the beach, was, however, 
much greater, as there is to be added that of the shell, and 
ol* a small quantity of sea-water which it contained. Whelks 
or periwinkles ( Turbo littoreus , Linn.) were also collected at| 
the same time : and thus made the probable weight of these twdj 
kinds of shell-fish as taken from one locality, in a single season. 

9 

* Dr. Johnston. Mag. Nat. Hist vol iii. page 2J7. 

f Jones’s Outline, page 381. 

J Vid. paper “on the Common Limpet as au Article of Food.'" 
Annals Nat HUt. vol. iii. June, 1839. 
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not less tbfitl forty tons. This mast, however, be greater than 
the average of ordinary seasons, when causes connected with 
the scarcity or high price of provisions, which then prevailed, 
are not in operation. But after every such allowance has 
been made, the quantity ured as food is very considerable. This 
is attested in other localities round the coast, by the large 
heaps of shells which may be scen t about the dwellings of the 
hifmbler classes. ^ 

The entrance to the Bay of Belfast, and the loughs of 
Strangford and Oarlingford, furnish a valuable supply of 
oystersfwhicb are f cbnveycd for sale to considerable distances. 
The Carrickfergus oysters aro large in size, and so much in 
demand, that their price in the I3cl fast ^market is generally 
from twelve to fifteen shillings per hundred of 120 oysters. 
It is occasionally JJOs. ; and we haf^ known one instance in which 
so much as 30*. was paid. The price of the pearl oysters,* 
when landed on the Ijeach at Condatchy, varies from 1 4*. to 
£6 pqjr thousand ; so that the best edible oysters arc sold in 
these countries at more than the pearl oysters at Ceylon. 

It is interesting to the botanist, in passing over moor, and 
mountain, and valley, to observe the kind of plants vrtricli arc 
found fa each of these situathflis, and which could not thrive, 
or perhaps could not five, if removdd to any of \he others. 
A similar pleasure awaits the zoologist, who, in his progress 
round the coqst, notes how the species of marine animals, 
which are abundant in one distrirt, have disappeared as the 
coast changes its character, and have their place supplied hv 
species altogether different, but suited to the nature of *he 
locality where they are found. 'Thus the coast, botirto the 
north and to the south of Belfast Bay, is rocky, ^ind limpets 
are, accordingly, plentiful. Within the hay, and opposite to 
the village of HoJywood,f arc extensive mini banks, which, 

; * 

\ * Steuart on the pearl fisheries at Ceylon. 

t An old inhabitant of that village has favoured us with the following 
j:irtiruhiTfr:wjL 

“ The ye*OM®i2 or 1 7D3 was remarkable for the great drought that 
^prevailed, anSRie distress consequent upon it. In the month of June or 
July, that year, about twenty families of poor people caine from the 
interior of the. country, and encamped along the road side and on the 
beach, a short way to the. west of flolywood. They remained there 
‘about five weeks, during which they subsisted partly oil such vegetable 
food as they were able to pick up about the hedgerows and fences, but 
principally upon the mussels which arc so abundant on * the bank,’ about 
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towards their outer edges, are the chosen residence of millions 
of mussels, forming continuous beds, from which the peo- 


ple of the village procure an abundant, supply, 
and where boats are sometimes filled with mussels 
for the Belfast market. By crossing the narrow 
nock of land which separates the loughs of Belfast 
and Strangford, we conic at once upon a wide ex- 
tended beach of sand. Here the limpets have 
disappeared — the mussels abound no longer, and 
their place is more thau # supplied by multitudes 
of the common cockle, which alike furnish food 
and occupation. 

Among the Mollusks of the present class are 
those which possess the art of boring into hard sub- 
stances, and living in the excavation tlni3 formed. 
We have dug out of indurated clay, so hard as to 
make our progress in it a work of labour, per- 
forating bivalves of two genera (Photos and 
Veuerupis). Some even bore into the solid lime- 
stone iv ck, and the piers and breakwater at 
Plymouth, which are fonjied of 'this material, bear 
evidence of their powers. Perhaps none of those 
animals is so noted for its ravages, as the Teredo 
( Fig, 1 01 ), which Linnaeus emphatically ternied 
“calomitas naHum.” Vk Tbey are now common 
in all the seas of Europe ; and, being gifted with 
the nower .of perforating wood, they have done, 
and cAjilinue to tlo, extensive mischief to ships, 
piers, and aP submarine wooden ouildings. The 
soundest and hardest oak cannot resist them ; but 
in the course of four or five years they will so 
ilriU it as to render its removal necessary, as has 
happened in the dockyard of Plymouth. In the 
year 1731 and 1732, the united provinces were 
under a dreadful alarm, for it was discovered that 
these worms had made such depredations on the 
p‘:les which support, the banks of Zealand, as to 
threaten them with total destruction, and to claim 



half a mile distant. No instance of disease from this diet occurred ; and. 
during that summer, the poorer classes in the village appeared quite a* 
healthy as in other years, though mussels fomled the chief part of their 
food.” • 

V 2 
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from man what ha had wrested from the ocean. For- 
tunately they, a few years after, totally abandoned that 
island, from causes unknown, but suspected to be from their 
not being ablo to live in that latitude when the winter was 
rather severer than usual.”* 

Owing to the general use of me^al sheathing, the Teredo is 
no^ nearly extinct on the British coast. ^ The last account of 
.its ravages was one published in # 18$4, relative to the injury 
it had caused to the piers of Portpatrick, in Ayrshire.^ 

It is^ jceasiouaSf the pleading <^uty of the naturalist to 
direct attention to some of the many examples, where then; 
springs from “ partial evil, universal goocV;” and perhaps the 
Teredo, notwithstanding the evidence of its destructive powers, 
might, if the wjiole truth were known, be ranked among 
the number of our benefactors. Mr. 11. Ball has remarked to 
us, that, but for the maligned Teredo, the sea would he 
so coy&ed wtui floating logs of timber, as to be to some 
extent uunavigable; that the rivers of warm latitudes would 
be choked up by the accumulated driftwood at their mouths, 
and that their fertile banks would, in many ceases, *be eon- 
verted'into morasses.” * 

On one occasion, on*our northern clast, a piece of the carved 
and painted woodwork of qpme unfortunate vessel was flung 
up by the waves as wo strolled along the beach, and never 
shall we forget the interest wtyh which we examined the 
numerous perforations of the Teredo. The animals were still 
living in the galleries which they had excavated, and which 
were lined, throughout all their windings, with a Aimofli, 
white shelly secretion. . While all had applied with effect the 
curious auger-shaped valves by which their perforations art; 
made, none had interfered with the progress of his fellow s. 
AtajOst in every in stance, ,when the borings approached too 
^^fe^heir direction had been changed, and contact thus 
HXggjt It was strange to look upon this piece of drift 
^HHrthe sport of the wind and waves, and reflect upon the 
HHP^’orld of animated existence it contained, and the skill 
and perfection shown in the structure of their sea-borne 
dwellings. « 

We now proceed to notice with equal brevity, some of the 

* Hr. Julmtion, ill 182W. Mag. Nat Hist. vol. ii. page 23. 

1 t Wm. OTprrtpson, l'Minfrurgh New Phil. Journal. Jan. 1«3 5. 
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We now proceed to no! ice, with equal brevity, some of the 
best known examples of the different classes of the encephalon * s 
Moliusca, or those which have a distinct head. The classes, 
as already mentioned (page 1 02), are three in (lumber. 


L^PTEUOPODA. 



FllC- IttS. — UYAl.JRA. 


Tin- liitle M»jllusks belonging to this order are furnished with 
two membranous expansions, like lyis or wings (Fig. 102), 
and lienee the compound term, which signifies 14 wing- footed , 17 
points out the obvious distinguishing characteristic ol' the 

dilS.i. 

There arc several genera, but the species best known ( Clio 
lh ortiu.f) is about an inch in length, and so abundant in the 
Aietic seas as # nt times to colour lbs sujfaec for leagues, and 
to form an important supply of food to the great whale. Our 
knowledge of its structure is principally derived fiom the 
researches of Professor Eschricht, of poperthagen. The head 
is furnished with six retractile appendages, which are of a 
reddish tint from the number of distinct red spots distributed 
over their surface, and amounting on each to about 3,000.* 
When examined under a high magnifying power, each of these 
specks is found to consist of about twenty suckers, each 
mounted on a footstalk, so as to be projected bqyond the edge 
of their sheath, and applied to their prey. 44 Thus, to use 


* Fide Owen, page 203; Carpenter, p. 350 ; Jones, p. 4*25. 
T’ mit L I 
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the words of Professor Jones, “ There will be (3,000 X 20 X 6 ) 
360,000 of these microscopic suckers upon the head of one 
Clio ; an apparatus for prehension perhaps unparalleled in 
the creation.” i 


II. — GASTEROPODA. 



l«'ig. Voi.J T TI5 ("THE ANIMAL KLl’ltKMi.N'TED IN MOTION,). 

Ir we look at the common Snail, as it ciawls along, we notice 
that the only organ it possess* 1 * as a substitute for logs is a 
broad muscular disc, funning the lower surface of the body, 
lienee the compound term Gasteropoda (belly-fooled) indicates 
the peculiarity of },ts locomotive , structure, and is u<cd as 
the name of the class in which a similar structure prevails 
{Figs. 147, J53, 1C3> 

The class is extremely numerous, and is conveniently dis- 
tributed into orders distinguished by modifications of their 
respiratory organs.* Into any minute details of these structural 


* It may be convenient to enumerate, in one place, tin*, orders into 
which the class is divided, accompanied by ail explanation of llu*. 
scientific names. 

Nudibrancliiata gills naked. 

I i lfero hran chia t a gills inferior ov lower. 

(‘yclobranchiala... gills round the body. 

Tcctibraueliiata gills covered by mantle. 

l’ulmonutii breathing by longs. 

Sen ti branch! a ta gills with a shit Id. 

Tubulitn^mrhiata gills with a tube. 

Pectinibraneliiata gills like a comb. 

The order last mentioned is the highest in point of organisation; in 
it the sexes arc distinct. 
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characteristics it is not our intention to enter; still less do we 
purpose giving any enumeration of the genera into which the 
several orders are subdivided. We shall merely endeavour to 
convey some idea of the principles on wjjich thfc classification 
is conducted, and relate some particulars with regard to the 
habits, structure, or uses of a few well-known species. 

In two orders the animals^arc all marine, and are destitute* 
of any shelly coverirf^. In that to which the term Nurfi- 
branchiata is applied, the gills «irc also naked or unprotected, 
and ark arranged in various forms, and atfcyihed f o different 
parts of the bbay. The aniinals^ire found upon the rocks and 
seaweeds on ottr shore, and lloating with the foot uppermost, 
on the smootli sumefl of our bays ; they arc 
also dredged hp from considerable depths. 

Whfcn placed In sea- water, they* exhibit figures 1 
of great dclicrifcy, variety, and elegance, and 
with A beautiful diversity of colouring. Their 
size is very diflferetit,*some of our native species 
being lees than half an inch in length, while 
others measure so much as four inches.* The 
eggs of fhany ate in the form of a delicate 
spiral ribbon-shaped coil, and a re* attached to 
stones near* the shore or' to corals in Tleep 
sea- water, according to the habits of the 
species. t Some gaily-coloured members of 
this group arc* /omul in the* Mediterranean 
and the Indian seas, and swim with great 
rapidity. 

Tlie common Limpet forms example of 
a Mollnsk of* a different order, in which the 
gills extend like a fringe round the lower edge 
of the body, and between tlie body and the fyot pig. in i. — 1:01 is. 

( C if dobra n eh in ta) . T hose who sec tbc Limpet 
only when left uncovered by the tide have no idea of the ease 
with which it can inarch about when the returning waters 
once more surround its dwelling, its little excursions are not, 
however, “idlcsse all;” they arc undertaken for the important 

* K. Ball. Vide W. Thompson, on Mollusca of Iceland, in Annals 
of Nat. Ilist. 1840. 

f Fide an. elaborate Monograph on the British Species of Nudibranchiate 
Molluscs, by Messrs. Alder and Hancock, now in course of publication 
by the Itay Society. It is illustrated with figures of exquisite delicacy. 
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object of procuring food. This consists of sea-weeds of 
different kinds, which it rasps down by means of a ribbon- 
sliaped instrument longer than its entire body, and coy wed 
with minute u curved hooks. The first time we chanced to 



see this, wo mistook it ftr some strange species of worm ; but, 
on examining several Jampots, tlic supposed worm was seen 
in all; and great was our astonishment when we discovered 
that we had, in every case, been looking at the tumjnc of the 
Limpet, and not at any intruder into the privacy of bis conical 
fortress. 

The shell of the Limjiet consists of one piec^; but in the 
Chiton (Fi<j. I6(i), an allied genus found near low 'water 
mark, and under doncs, the shell is composed of a number 
of distinct plates. Those are so arranged that the edges 
overlap -like the slates of a house, and the ligaments possess 
such flexibility, that the shell can, at the pleasure of the 
animal, bo rolled into a ball. 

That order which is characterised by having the gills 
concealed under a fold of the mantle ( Tectihranchiata ) may 
be illustrated -by reference to a creature not uncommon on our 
shores, the Aphsia or Sea-hare, the Lcjnts marinns of the 


9 Fipr- ir:». - -The nnimnl of the Limpet, ns •wmi from hckiw.— Hpwi.-p, 
£dj?e of shell.— tn, Mtuillp.— lirancliin. 1 .-/, root. 
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ancients (Fig. 1G7). The first which our dredge brought up 
was placed on one of the rowing benches of the boat, and 
emitted a rich purplish fluid so copiously that it ran along the 



Fig 1G7*-A»’i* >ia. 


hoard. TSfing transferred to a phial of sea- 1 , valor, the purple 
dye was still given oil’ in such abundaiite fliat'HIie creature 
suon became indiscernible. Jt was not until the water was 
changed that we had the opportunity of observing the ea*e 
mid gra^o with which it moved about, elevating and depress- 
ing its mantle, altering the outline of its body, and extending 
mid retracting its tcnlacnla so incessantly, that an artist 
would have found a ditliadty in catching its characteristic 
figure. It is probable that the form of the upper pair of 
tentaciila suggested the idea ol' the cars of the bare, and thus 
gave origin to* its common Mfclc. The body of this species 
(J. tic)) Mans) was marked with numerous brownish spots, of 
irregular size and form ; but when the animal died and the 
body was placed in spirits, iTic beautiful spotted epidermis 
disappeared 'off the larger portion. ‘This creature, it was 
once believed, held such antipathy to man that its touch 
would cause the hair to fall oil'; and it also was said to 
supply a poison, the operation of which was speedy and 
inevitable. Time has stripped this inoffensive creature of 
these imaginary powers. 

Of the tribes which breathe by lungs ( Pulnionata ;) the 
common Slugs and Snails oiler familiar examples. Even of 
these species, which are aquatic, many come to the surface 
for respiration, and float or move with the bSck downwards. 
“ On a Summer’s day,” says Dr. Johnston,* s< any one may 


* .Mag. Nat. vol- iii. pagr 531- 
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sec the Lymiuea and Planorbes (Fiys. 147, 1(»8) thus 



traversing the surface of ponds and ditches, in an easy undu- 
lating line, or suspended there in luxurious repose, perhaps 

11 To tii te the frp*ilint‘fio oPheaven’s breath, and feel 
Tli t light is pleasant, and the sunbeam -warm.” 

The soft $km of those species which arc unprotected with 
shells might naturally be supposed to be; possessed of great 
sensibility, but such does not appear to be the case. “ llaron 
Fcnissac, for example, states that he. lias seen the terrestrial 
Gasteropoda or slugs allow their skins to be jailcn ty others, 
and, in spite of large wound* thus produced, show no sign of 
pain.”*' They possess, in a high degree, the power of repair- 
ing injuries aud of reproducing lost parts. Many species, in 
their young state, c;m suspend themselves from any object by 
means of a thread emitted lor the purpose, and in some this 
thread-producing power continues during life.f Those who 
have not examined the internal structure of these animals may 
perhaps be surprised to learn that in eaeli there exists a small 
rudimental shell. If .we arc asked “what is the use of it?” 
we can only answer, “we cannot tell;” but, in many other 
animals, wo can po»\t to a rudimental structure apparently of 
no use in the organization of a certain species, yet, in others 
with which it is nearly allied, becoming, in its full development, 
of great importance to the economy and habits of the animal. 

Thus, in the present case, though we find only a rudimental 
shell in the Slug (Lum#), wc meet with a conspicuous ex- 
ternal covering of shell in tlic Snail (Jleliji). The species 
belonging to the latter family ( llclidda i) are very numerous, 

* Quoted liy Owen, page 300. 

f Rt-v. n. .1. Gurko, on the Irish species of the Genus Limas . Annuls 
K:it. Hist. vol. jtii. page t»41. 
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no loss than forty being known in Ireland alone.* “In a little 
wooded glen, we lmve, in a couple of hours, collected more 
than a dozen of species, some of them, though minute, of 
great beauty when examined under the iyicrosc®pe. The larger 
species allord i> plentiful supply of fo&d to two of our favourite 
songsters, the blackbird and the tjmish. Those with thin 
shells are, of course, the most in request, and arc brought ip 
some Hat stone, auft» there broken to pieces. We recollect 
how tantalising, on one occasion, it seemed, when searching 
with a friend for a very elegant native spyjes, which js found 
in wooded districts (II. arbi&torum ), while the shells we 
discovered were “ few and far between,” the recent fragments 
strewed plentifully about the stones, used by the thrushes for 
their demolition, showed that the birds were much more suc- 
cessful in their search than tlfc naturalists. • 

About the sandy slopes and hillocks which txtend for con- 
siderable distances along the coast, several creatures of this 
family may be found ; and lie who examines them critically 
will notice that, although the habitat appears of the sayn; 
character, species will be abundant in one locality which are 
wanting'in aiiofhev, and their presence or absence does not 
seem to depend upon any law* of geographical distribution. 
How constantly do the phenomena of nature make us iV cl the 
limited extent of our knowledge, and say, in a manner not to 
be misunderstood, lie humble 1” It is a general belief that 
these little sngils are eatciif in vast numbers, by the sheep 
which graze upon the scanty pasturage of the sandy knolls, 
and that they form a very fattening kind of food. 

The Ildiccs arc not, howotfcr, used only as food for birds, 
or for sheep and other quadrupeds, «uch as the hedgehog. 
There, is a species, found in the southern and midland counties 
of England, which has been considered^ a delicacy by man 
himself (II. Pomuthi). “ From th* time of the llomans, who 
fattened them as an article of food, they have been eaten by 
several European nations, dressed in various ways. Petronius 
Arbiter twice men lions them as served up at the feast of Tri- 
inalchio (Nero), first fried, and again grilled on a silver gridiron. 
At one time, it seems, they were admitted at our own tables; 
and Lister, in his Historia Animalvum A n gli&, p. Ill, tells us 
the manner in which they were cooked in his time. They arc 


W. Thompson, luport of British Association, 1843. 
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boiled in spring- water, and when seasoned with oil, salt, and 
pepper, make a dainty dish.”* 

Fig, ltiy represents a species belonging to a diifcrcnt order 



Fig. 1GD. — V,iKM.ETCH. 


( Tubuli r urancliialct)r Such shells occur in groups, and arc 
always found attached to other bodies. They bear some re- 
semblance to the tubes of the serpul® (Fig. 40), though the 
contained animals are widely different. 

' Of those widely possess comb -shaped gills ( Pcciinibrancliiata ) 
the common \\[hclk, or, to use the term employed in the North 
of Ireland, the “ Ihickic” (JJuccinu/n undatum ) is perhaps the 
best known example.' It is carnivorous in its habits, and is 
furnished with a singular kind of proboscis, well adapted for 
boring into the shells of other Mollusks. On some parts of the 
Irish coast it is takeu in wicker baskets containing (,\fFal, and 
is Hum extensively employed ,by the fishermen as bait. From 
its abundance and its tize, it is very frequently usedd)v children 
iu the manner described in the exquisite lines of Words worth : — 

“ 1 Jiavc seen 

A curious child applying to his oar 
The convolutions of a smooth-lipped sluil, 

To which, in silence hushed, his very soul 
Listened intensely, and his countenance soon 
Jlrightened with joy for murmuring from luThiu 
"Were heard ,som* ous cadences, whevohy, - 
To liis belief, the monitor express'd 
Mysterious union wiLh its native sea. 

Even siv;h a shell the universe itself 
Is to the car of<aith, and doth impart 
Authentic tidings of invisible things; 

Of ebb and flow, and cver-dtiring power; 

And central peace subsisting at the heart 
Of endless agitation. ” 

Another shell, even more plentiful on otir rocky shores, is 
the Dog-wlielk^ (Purpura lapiUus). It is remarkable for 
furnishing a purplish dye, which makes an indelible marking- 
ink. This is coutaiucd in a whitish or straw- colon red vein, 

* Tmton’s Manual, edited by John Ed. Gray, pages 135, 130. 


MOLUISCA. 


183 


close to the head, and when applied to white linen when the 
sun is bright, is first green, then blue, changing to a reddish 
tint, and finally purple. It is not, however, Jo be supposed 
that this fluid is identical witli that •d/e for which Tyre was 
so celebrated when its “merchants were princes, and its 
traffickers the honourable- qjf the earth aud which was re^ 
served for the briUfyit hangings of temples, or the cbstly 
robes of priests and kings. Ily wliat species of shell this dye 
was produced, and how it was extracted, have been questions 
respecting which much difference of opitiSm has prevailed. 
Our latest information on tlio 
subject is derived *from Mr. 

Wilde,* who, when visiting the 
ruins of Tyro, in 1838, found 
on Jlio shore “a number of 
round holes cut in the solid 
sandstone rock, varying in sizo 
from that of an ordinary metal 
pot to that of a large boiler.*' 

Within these, and on the ad- 
jacent beach, be found largo* 
quantities <Jf bholls broken, ap- 
parently by design, but subse- 
quently agglutinated together. 

1 fence lie inferred, that the 
shells had been collected, in 
large masses, into these holes or 
mortars, to he pounded in tbo 
manner mentioned by Pliny, 
for the purpose of extracting 
the fluid which the animal con- 
tained. This opinion received confirmation from bis finding 
that the broken shells of this conglomerate proved, on exa- 
mination, to be the Alure.v tnmculus , one of the species from 
which the Tyrian dye is known to have been obtaiued ; and, 
also, that several of the recent shells, exactly agreeing with 
these., were found on the adjoining beach. The genus contains 
shells of great beauty (/ T zV/. 170), some of wliUh are furnished 
with long and delicate spines. 

* Narrative of a Voyage to Madeira, Teneriflfc, &c. 2d edition, page 
S78 ; and Appendix to the same work, page G'il). 
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III.— CEPHALOPODA— CUTTLE-FISIIES. 



** « Fig. 171 . — Ca"\mmiy. 

If wo look at a Cuttle- fish 171), we notice that Lite 
head is surrounded by a number of appendages; and tliia 
peculiarity is imfftcd in tlio t term “ Cephalopoda.^ It is 
restricted to the third division of the cnccphalous Mollusca; 
to that class which is the most elevated ,m organization. Its 
superiority is manifested in the muscular, the respiratory, and 
tTfc nervous systems, and also in the existence of n true, in- 
ternal skeleton, of a peculiar structure, the first approach towards 
the most 4 obvious characteristic of the vertebrate animals. 

Though the shell 'of the Pearly Nautilus {Nautilus Pompi- 
liu&t JPig. 17^2) is common in museums, the capture of the 

•’ ' t 



Fig. 172 . — P/sahlv Nautilus, with tub sw.ll tAH» oue s. 

Fig. 172 — f, Tcntacula.— f. Funnel — g, Foot,— m, Tart of numlc.— /*, Eye 
f, Siphon. 

* From two Creek words, signifying head -fret. 
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living animal is of rare occurrence. One was taken, when 
floatiug in tlie South Seas, and being presented to the Collego 
of Surgeons, London, was there dissected by Professor Owon, 
who published an elaborate memoir oy its structure, and its 
relations to other families, both recent and extinct. We learn 
from this source that it lias four gills ( Tcto'ajtranchiata ), in 
which respect it differs ffom all other existing spcq,ics«tf 
Cuttle-fish, that it cfccupies tho outer chamber of its shell, 
and that it can rise to the sftrface or descend at pleasure. 
Similar in structure and in powers were tk% Ammonites (1< 2 V 7 . 9 , 
1 7.1, 171), which at former periods of the earth’s history. 



AMMOniTKS. 


must have been living in its seas, though nowjtnown only as 
fossil; and alijtc in gcncraLorganizatiou, though different in 
form, are those large tapering chambered fossils 
( Oriltoccratita *•) which, in some parts of Ireland, 
are so abundant in the limestone quarries. 

The other Cuttle-fishes (Dilfhamlnata) abound 
in all seas, and are arranged in two divisions, 
according as they have eight or ten arms. To 
the latter group belong the Loligo of Calamary 
( Fitj . 1 7 1 ) — tbe common Sepia or Cuttle-fish — 
and the Loligopsis (Fig, 175), so remarkable for 
the great length of one pair of it 3 arms. All 
possess a shell or internal skeleton differing in 
form and structure in different species; all are 
furnished with a powerful horny beak forbearing 
up their prey, and with an ink-bag, from which, 
at pleasure, they can emit a fluid which darkens 
the water and favours their escape from their 
enemies. • 


I’i" 17'!. * 
Hiai’.uMns.' 
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To this division belonged the Hclcmuilc ( Fiy. 1 7fi), whose 
remains arc abundant in the whito limestone of the County 



Antrim. The flinty conical body^wo now behold constituted 
part of the internal skeleton of the living animal.* The remains 
of n llelcinnitc have been found in England in such a state of 
preservation as to show the head, the arms, the ink-bag, and 
the internal shell.* From a careful examination of its struc- 
ture, Mr. Owen is of opinion that it possessed the power of 
swimming backward and forward with great vigour and pre- 
cision, could rise swiftly and stealthily to infix its claws into 
the belly of a fish, and then perhaps as swiftly dart down, 
drag its prey to the bottom, and devour it. TIow strange it 
is to gaze upon that fossil entombed in masses of limestone, 
and, in imagination, picture that flinty structure gifted wilh 
life, and forming part of a carnivorous animal, who, in the 
primaeval seas, ere these lands were uplicaved from the bed 
of ocean, carried on his career of rapine, the voracious de- 
stroyer of the weaker inhabitants of the deep I 




Oflvii, pajjis 337, 330. 




IV- *77. — Aihjonatt, oi! T-iith NjU’tit.vs. 

Of the eight-armed division, the moat interesting species 
is the Argonaut or Taper Nautilus, regarded as giving to 
man tlic iirst example of tlie art of navigatioif. It lias been 
usually represented as in the annexed figure {Fig, 177), with 
six arms extended over the sides of its little vessel to act as 
oars, and two others upraised as sails. Such being the 
universal belief among naturalists, it is to bo expected that 
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poets would not fail to celebrate its nautical capabilities. * 
Thus, Pope bid us 

“Learn of the little Nautilus to sail, 

Spread the tliki oar and catch the driving gale.” 

And Montgomery, in his “ Pelican Island,” gives a picture so 
exquisitely finished, that even $10 naturalist can scarcely 
tiring himself to wish that it were different: — 

“ Light as a Rake of foam upon the wind, 

Keel upward from the deep emerged a shell, 

Shapen like the moop j ere half her horn is fill'd j 
Fraught with young life, it righted as it rose, 

And moved at will along the yioMing water. 

The native pilot of this little baric 
, Put Out a tier of oars on either side, 

i $£t**ud to the wtifLihgWireeze a twofold sail, 

Afid mounted up aiiif glided down the billow 
i Happy freedom, [%asc'd tu foci the air, 
nd warn'd- in the luxury of light.” 

It is now ascertained that the Nautilus never moves in the 
manner here described. The accost, though so universally 
accredited, is altogether fabulous. It moves backwards through 
the water by the action of , its arms, like other Cuttle-fish. 
It can creep along, the bottom, and, like many other Mollusks, 
it can rise %o the surface ; but there, the arms are never em- 
ployed as oars. Nor are; those which have the broad expauded 
membranous' disc ever used as sails; their true function, as 
ascertained by M. Rang, and confirmed by the experiments 
of Madame Power, is the secretion of the substance of the 
shell They arc stretched tensely over its surface, and, when 
accidental injuries arise, tljey deposit for its repair tlio needful 
quantity of shelly matter. To do this, and to supply what is 
wanted for the enlargement of the shell with tlic growth of 
the animal, is their, appointed duty; one similar to that of the 
mantle of the bivalve shells. 

* I iy roil’d well-known description is too beautiful to be omitted:— 
“The tender Nautilus who steers hi« prow, 

The sea-born sailor of his shell canoe, 

The ocean Mah, the fairy of the sea, 

Seems far less fragile, and, alas! more free. 

ITe, Svhen tho lightuing-v/uig’d tornados sweep 
The surge, is safe — liis poifc is in tho deep — 

And triumphs o’er the armadas of mankind, 

"Which shake the world, yet crumble in the wind.” 

Tun Island. 
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The species of Octopus (0. vulgaris , Fig . 178) found on 
the British shores, and known as the common Povlpe, is of 
rare occurrence on the Irish coast.* Its strange figure and 
staring eyes cannot fail to excite astonishment when seen for 
the first time,* more especially when its twisting arms are 



Fip-* 17 K. — Octopus on rovin.. 

• 

employed in the act of walking, or iii that of swimming, by 
means of the contractions pf their connecting membrane. 
These arms haVe, however, another office, for which they are 
elaborately adapted ; and as the description given of them by 
Professor Jones is equally applicable to other Cephalopoda, 
we shall adopt the language of thafr eloquent writer: — 

“ The feet or lentacula appended to the head arc not, how- 
ever, exclusively destined to ettect locomotion; they are used, 
if required, as agents in seizing pre^ and bf so terrible a cha- 
racter, that armed with these formidable organs, the Poulpc 
becomes one of the most destructive inhabitants of the sea; 
for neither superior strength nor activity, nor even defensive 
armour, is sufficient to save its victims from tlio ruthless 
ferocity of such a foe. A hundred and twenty pair of suckers, 
more perfect and efficacious than the cupping-glasses of human 
contrivance, crowd the lower surface of every one of the eight 
flexible aims. If the Poulpe but touch its prey, it is enough ; 

* Another species ( Eltdone veniricoea) takes its place, and often its 
name. — R. Rail. . 
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once a few of these tenacious suckers get firm hold, the swift- 
ness of the fish is unavailing, as it is soon trammelled on all 
sides by the fjrmly-holding tentacula, and dragged to the 
mouth of its destroyer. ' The shell of the lobster or crab is a 
vain protection, for the hard and crooked beak of the Cepha- 
topod easily breaks to pieces the frail armour.” * 

‘ An instance of its powers, both of attack and escape, fell 
under the observation of Mr. Broderip, of London, lie 
attempted, “ with a hand-net, to catch an Octopus that was 
floating within siff.fi, with its Jong and flexible arms entwined 
round a fish, which it was tearing to pieces with its sharp 
hawk’s- bill. The Ccphalopod allowed <the net to approach 
within a short distance of it before it relinquished its prey, 
when, in an instant, it relaxed its thousand suckers, exploded 
its inky ammunition, and rapidly retreated, under cover of the 
cloud which it had occasioned, by rapid and vigorous strokes 
of it# circular web.”f 

Besides the power of thus escaping when pursued, it also 
possesses, in common with others of its class, a protection 
against being discovered, which, conjoined with tjic other, 
surpasses the cloak of darkness in the fairy tale. It can 
change its colour to that of tho adjacent objects; ro that, like 
the Ptarmigan in the snow, it becomes comparatively incon- 
spicuous. Mr. Owen remarks, that “the power which the 
Coplialopods 'possess of changing their colour, and of har- 
monizing it with that of the surface on wlnch-tlie.y rest, is at 
least as striking and extensive ns in the Chameleon , in which 
it seems, from the latest observations, to be produced by a 
similar property and arrangement of pigmental cells.” \ 

The prepared ink of tlic Cuttle-fish is capable of being made 
into a pigmont, and, even after being entombed for centuries, 
preserves its power »: Dr. Buckland supplied some of this 
fossil ink to an eminent* painter, who immediately inquired 
from what colour-man such excellent sepia might be procured. 
The internal bone is used in making erasures, and is manu- 
factured into the article known as “pounce” in the shops. 
The flesh, especially that of the arms, is considered very 
nut ritious. It was highly prized by the ancients, and, though 
uot used iu tlicsc countries, is still much sought for in other 


Outline of the Animal Kingdom, page 431. 
f Owen, page 346. J Page 313. 
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parts of the world, and occasionally exposed for sale in the 
market at Naples and elsewhere. Our most common species 
{Tjoligo vulgaris) forms the bait with which onc-lialf of the 
cod taken at Newfoundland is caught.* ■During violent gales 
of wind, hundreds of tons of them nrc thrown up there on the 
beach. Other species appear elsewhere to be no less numei ous. 
Mr. Bennett t describes thent as forming a dense shoal on.tho- * 
surface of the water,* extending several hundred yards on 
each side of the ship he was iA; and also gives ail animated 
description of the flights of the flying squid* a name given to 
another species because of theif manner of leaping from the 
water. 

Stories are told of gigantic Cuttle-fish throwing their arms 
over luckless vessels, the thickness of each arm being equal 1ft 
that of the mizen-mast. But it is the busincis of science to 
dispdl these exaggerations, and patiently and laborwuisly to 
seek out the truth, hailing with joy each ifcw Jight’whiuh may 
shine on the subject bf inquiry. In the College of Surgeons, 
London, are preserved portions of the largest specimen of % 
Cuttle-fish which any of our museums contain. The carcass 
was found during Captain Cook’s first \ oyago, floating oil the. 
sea, surrounded by aquatic birds, who were feeding on its 
remains. “ Comparing the size of this animal, from the j juris 
existiug, with that of the smaller perfect animals, its body 
must have been at least four feet long, which, added to the 
lentocula, would make it sevAi feet in length.” £ We have, 
in these countries, no positive evidence of the existence of any 
Cuttle-fish of larger dimensions, but the general prevalence of 
such belief inclines naturalist d* at present not to deny the 
possibility of their occurrence. * 

The ova of the Cuttle-fish are contained in vesicles, which, 
in some cases, arc clustered together, and known as 61 sea- 
grapes.” On one occasion, our drAlgc brought up a large 
mass of them, so mature that, in the act of throwing it into 
a vessel of sea-water, many of the ovisacs burst, and, to our 
astonishment, we beheld the iluid swarming with minute 
Cut tie- fish, whose dark eyes were singularly conspicuous. In 
April, IS 15, we found, on a sandy bank, in Belfast bay, a 
number of detached vesicles, which had been left uncovered 

* Dr. Johnston in Mag. Nat. Hist. vol. iii. past- 1SU. 

■( Narrative of a Whaling Voyage round tho tilobi*. London, 1810. 

J Owen, vid. Alheiuciiin, 18 !»', pngr f>7G. 
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by the retiring title. Each had a thread-like extremity, bnried 
in the sand to the depth of two or three inches, and highly 
clastic. We have been unable to ascertain to what kind of 
Cnttle-fish tlip-y belonged. * Mr. It. Hall has recorded, as 
occurring in the IriMi'seaa, twelve species of Cephalopoda, 
three of which were previously nndescribed.f 

The remains of animals of this c family Jiave been found along 
with the undigested portions of the footj of the gigantic saurian 
reptiles of remote ages; and thus, in the words of Dr. Huck- 
laud, “ the general law of nature, which bids to eat and be 
eaten in their tffti, is showv to have been co-extcnsivc with 
animal existence on our globe ; the carnivora in each period 
of tlie world’s history fulfilling their destined office, to check 
pxcess in the progress of life, and maiutain the balance of 
creation.” , 

The brief 1 '•space devoted to the Mullusca cannot be cjloscd 
without* adverting ( to their great importance in a geological 
point of view. Their shells, which, in a fossil state, arc found 
in the secondary rocks, are different from those of any animals 
of the same tribes now existing. They may belong to the 
same families, in some cases to the same geneva, but ntvariably 
the Species is extinct. In the older tertiary rocks, wo meet, for 
the first time, with shells in a fossil -state, which ale specifically 
identical with some now, living. Hut the number of such is 
so small, that it has been estimated at only three and a half 
per cent, of the entire. As jve approach the more recent 
strata, the number of shells of species still lining continues to 
increase, until, in those tertiary rocks which are the most 
recent, it constitutes nine-tenths of the entire number. Hence 
shells have, with great propriety, been termed u the medals 
principally employed by Nature in recording the chronology of 
past events.” J " 

Au aid in the “detection of generic resemblances between 
different fossil shells, and also between recent and fossil, lias 

* They have so much resemblance to the ovisacs contained in the 
ovary of J lossin palpetroxa , 1 inured by Professor Owen in the appendix 
to Koss’s voyage, that we are inclined to surmise they must have been 
those of some species of the same genus — a conjecture the more probable 
ns to this genus belong two species, added to our Fauna by Mr. Pall. 
Ovisacs described to us as similar to what we have noticed were found 
by Miss Ball on Clontarf strand. 

t Proceedings Royal Irish Academy, lOtli Jan. 1842. 

j Lycll’s Principles of Geology, vol. i. page 283. 
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of late been afforded by the microscopic investigation of their 
structure by Dr. Cavpenter, an investigation which is still in 
progress. That gentleman observes, ‘‘that marked differences 
in the structure of shell go along with marked difference in 
general characters, and that a clo£c correspondence in the 
structure of the shell may be held to iudicatc a tolerably close 
natural affinity.”* And ho enumerates certain genera “ which 
may be at once distinguished from each other, and from all 
other shells, by the characters, supplied by a fragment of shell 
which a pin’s head would cover.” Should more extended 
observations warrant the broad inferences to which such in- 
quiries at present point, and be found applicable to the Crus- 
tacea and Echinodcriuata, no less than to the Tcstacea, how 
clear is the light which they will cast into “the palpaljo 
obscure,” which sometimes baffles the meet anxious and 
persevering efforts of the geologist! 4 

Another series of observations, of a ■nature, totally unlike 
these, has given additional importance to the shells of stratified 
rocks, by teaching us better to understand the circumstances 
under which they have been originally deposited.- These 
investigations Were carried on by Professor Edward. Forbes, f 
in the iEgean Sea, on board H. Iff. S. Beacon , Captain Graves, 
ami continued for eighteen months. Ky means of the dredge, 
the Mollusca and 11 ad i at a of that negion were explored, at all 
depths of water between the surface and 230 fathoms. Nearly 
700 species were thus found, <md, in different regions of depth, 
they were associated in such a manner that each of these 
regions presented its own peculiar and characteristic association 
of species, just as on lofty mountains the character of the 
vegetation changes in proportion! to the altitude. Those 
species which had the widest range of geographical distribu- 
tion, had also the most extensive range with regard to regions 
of depth; and some were discovered living, which had pre- 
viously been known only as fossil. Doth with regard to 
vegetable and animal life, species were found to attaiu, at 
certain depths, a maximum size, then gradually to diminish, 
and finally to disappear, their places being supplied by similar 
forms, specifically distinct. Genera, in like manner, were 
found to be replaced by corresponding genera. So that the 

* Annuls Nat. Hist. December, 1843. 

f Report to British Association. Coik meeting, 1813. 



INTRODUCTION lO ZOOLOGY. 


J94 

exploration of this sea exhibited, in regard to depth, a series 
of phenomena similar to what had been already observed by 
geologists with I'cgard lo successive periods of time, or to de- 
grees of latitude in geographical distribution; thus showing 
that the study of the characters which Nature now exhibits 
furnishes the key to that series of ciphers in which she has 
“Written the history of the past. r 

It will be seen, therefore, that, in the c study of the Test aeon, 
the naturalist rises from the* determination of species to 
inductions which •'Lad him to examine the structure, habits, 
and distribution of extensive' groups; to investigate the con- 
ditions under which they are found <jx.ist; and, uniting in 
one series the past and the present, to aim at generali/mions 
riifJicient to tusk , to llieir ijtinost capability, the limited 
powers with ^lueh man, in bis present, state o £ existence, \m 
been endowed. 


j-w> oe TAl.T i. 
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INTRODUCTION TO ZOOLOGY, 


FOR THE 


USE OF SCHOOLS. 

PART II. 

VEMIMMIE AKUtMAILS, 


Earth in her rich attire, 

Consummate lovely, smiled; air, water, earth, ° 

lly fowl, fish, boast, was flown, was swum, was walk'd.” 

Milton’s Paradise Lost. 


We lmve had our attention directed to tho three groups of 
animals termed “ Invertebrate,” from the absence of* the 
vertebral* column; and we are now prepared to enter upon 
the examination of the more highly organised beings which 
constitute the fourth great division of the animal kingdom. 
These have a more complex structure and a higher intelligence; 
many of them by their great strength and vast proportions 
must excite our amazement; and in this class, after passing 
many inferior grades, we reach to man himself, “the paragon 
of animals.” » 

The most obvious character by which the Vertebrate Ani- 
mals are distinguished from the lower tribes is, as the name 
denotes, the possession of a skull and batik-bone; or rather 
by their “having tlic brain and principal trunk of the nervous 
system included in a bony articulated case, composing the 
skull and vertebral column.”! There are other important 

* “ Vertebral , as consisting of segments of the skeleton, which turn one 
upon the other, and as being the centre on which the whole body can 
bend and rotate; from tlie Latin verto , vertere , to thm .” — Professor 
Owen's Lectures on the Vertebrate Animals. 

t Manual of British Vcrtebrato Animals. By tbo Rev. Leopard 
Jenyns, M.A. 
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though leas -striking characteristics. Vertebrate Animals 
possess red blood, a muscular heart, distinct senses, a mouth 
furnished with two jaws moving vertically, and limbs which, 
however modified in form, never exceed four in number. 

The skclctofi of Vertebrate Animals presents considerable 
variety, not only in its form, but in the material of which it is 
composed. Bone consists of animal matter, chiefly gelatinous, 
^"hardened by a general diffusion of earthy particles. The 
proportion of the animal and of the earthy parts, or, »in 
other words, the proportion *»>f the organic and inorganic 
matter, varies indifferent classes. “ Fishes have the least, 
birds the largest proportion of earthy matter “the mam- 
malia, especially the active pmlato^y species, have ihorc 
earth, or harder hones, than reptiles.” In each class there 
are difference^ in the density of hone among its several 
members. For example, in the freshwater fishes the hones 
are lighter^ and regain more animal matter, than in those 
which swim m the denser sea; and in^the dolphin, a warm- 
blooded marine animal, they differ little in this respect from 
those of the sea-fish.* 

The Vertebrate Animals arc distributed into four classes, 
namfely: — « 

< 

I. Fishes. 

II. Beitjlek ( Toi'toiscs, Lizard, % Serpent s, and Frogs). 

III. Birds. 

IV. Mammalia. ( Man , Bats, Whales, and Quadrupeds). 

9 

Two of these, Fishes ‘and Keptilcs, are, with few excep- 
tions, cold-blooded^ and the remaining two, Birds and Mam- 
malia, are warm-blooded. 

t 

• Professor Owen’s Lectures on the Vertebrate Animals, p. 25. 



PISCES.— FISHES. 


“They that go down to the sea in sliipsf and occupy their business in 
great waters ; v 

“ These men see the works of the Lfird, and his wonders in the deep/’. 

•• Psalms. 

Plow widely different are the ideas suggested by the word 
41 Fish* * to tlic minds of the angler, the epicure, the fisherman, 
and the naturalist! The last is here to be our guide; and, 
according to his definition, fishes arc cold-blooded animal* 
eminently and specially adapted for living as •inhabitants of 
the winter. The body is, in most instances, %vejed with 
scales; they have fins instead of feet; •and respiration is 
carried on hy gills. 5Tlie young are produced from eggs* 

Bisthibutiox. — Fishes are found in rivers, lakes, .and seas, 
and, according to the laws of geographical distribution, have 
certain limits withfh which they range, and beyond which they 
seldom pass. Some live habitually in temperatures far above 
that which we would have ventured to suppose. Thus, fishes 
have been observed in a hot spring fit Manilla, which raises 
the thermometer to 1 87°, and in another in Barbary, whose 
usual temperature is 172";* find Ilumholdt mentions that, 
during his researches in tropical America, he found them 
thrown up alive from the bottom of an exploding volcano, 
along with water at that time so ho^ as to raise the thermo- 
meter to 210°, or within two degrees T)f the boiling point. 
An observation, made under such circumstances, does not, 
however, furnish any evidence as to the temperature of the 
water in which such fishes habitually* lived. When the vital 
actions are suspended by excess of cold, and the fish congealed 
in a mass of ice, life does not appear to he permanently extin- 
guished. With the gradual thawing of the ico, all the powers 
of life return; lient*, in the northern parts of Europe, Perch 
and Eels are conveniently transported from pno place to 
another while in a frozen state. Even the same species seems 

• See Notes to Dr. W. F. Kd ward's work “On tho Influence of 
Physical Agents on Life,” 
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capable of bearing considerable extremes of heat and cold. 
The delicate-looking Gold-fish thrives and breeds to excess in 
water the temperature of which is so high as 80°, and has 
been known to be frozen into a solid body of ice, and revived 
by the gradual application of warmth.* 

Form. — The great Variety of form observable among fishes 
may be illustrated by reference to some of our most common 
, native species — the Eel, the Plaice, and the Haddock. Some 
fishes have aspects so strange and grotesque that the names 
** Fiddle-fish,” “ Red-riband.’ * and “Hammer-head,” have 
been bestowed 9 $ them, as indicating their resemblance to 
some well-known object. There are some which, to a certain 
extent, can vary the form of their body at pleasure. Thus 
the Diodon,t or Globe-fish (Fig. l'ft), by swallowing air. 



Fig. 179 .— Gloiie-hhii. 


can inflate itself like a balloon. The air passes into the first 
stomach, which occupies the lower surface of the body. This 
part, becoming th&Hghtest, is that which remains uppermost, 
and the fish float# on the surfaco with its usual position re- 
versed. But, while thus floating without effort, it is in the 

* >st perfect security from all its usual enemies; for, owing to 
e distension of the skin, the numerous spines with which it 
beset become erect, and present a bristling front on every 

* Jesse’s Second. Scries of Gleanings in Natural History, 
f This fish Belongs to a family which has no true teeth, but in which 
the gums are covered with a substance resembling ivory. The enamel in 
,^each jaw is without any division, so that thc fish appears to have but two 
*■ djeeth— -whence its name Diodon. 
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side to all assailants.* Cuvier doubts whether tho Diodon, 
when in this position, is able to swim; but M£ Darwin’s 
observations show that it can not only move forward in a 
straight line, but that it ean also turn to either side.f 

Covering. — Most fishes arc covered with scales, which 
differ considerably in their shape, and Ire yel so uniform in 
each particular find that they serte as valuable aids in the 
discrimination of species. TJiose along the well-marked lino i 
observable on both sitlgs of the body are distinguished from 
the others in shape, and each of them is found to be pierced 
with a small bole, $vhich is, in f fact, tho extremity of a tube. 
Through these orifices a mucus, or slime emitted. This 
forms a coating to the body, and diminishes the friction of its 
passage through the water. These apertures are, in general, 
larger and more numerous about the head than over tho otli&r 
parts, and may be regarded as one of those* beautiful pro- 
vision^ of Nature which we are permitted so •frequently to 
observe and to admire. “Whether the fish, inhabits the 
stream or the lake,, the current of the water in tho # one 
instance, or progression through it on the other, carrios this 
defensive secretion backwards, and spreads it over the whole 
surface of «tho b<*ly.”J Tho scales arc sometimes marked 
with minute lines, possess a v/trying metallic lustre, and 
exhibit a diversity of brilliant colours, which render them 
highly attractive objects. \ The pact is perfectly accurate 
when he describes fishes, which, • 

“ SportiiTg with quick glance, 

Show to the sun their waved coats dropt with gold.” — Milton. 

Thus the wide-spreading sea has in its waters tribes of beings 
fitted for that element, and scarcely, if at all, inferior in 
richness of colouring, variety of figure, or grace of move- 
ment, to those which are the admired denizens of the air. 

• 

* M. Edwards’ “Elemens,” p. 305. Ingot's Bridgewater Treatise, 
p. 433. 

f Darwin’s Journal, p. 13. 11 Voyages of the Adventure and Beagle.” 

j Yarrell’s History of British Fishes, p, 4. 

§ The brilliant metallic colours of the scales of fishes ore thus accounted 
for by Dr. J. L. Drummond: — '‘The scales of fishes are pellucid; and 
their brilliant appearance is owing to a thin film which covers the under 
side of each scale, and is entirely formed of spicula, as is Easily proved by 
scraping off a quantity of scales*, and agitating them in water with a stick 
or other body, so as to detach the films. The water will then be found to 
contain thousands of moving spicula, which in the sunshine may be <tia- 
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But although we may convince ourselves of the truth of 
this remark, by an examination of those on our own shores, 
we should not limit our view to them, but extend it to those 
of other seas. There, with new forms we find new vestments. 
Thus, the Trujek-fisfy* ( Ostration , Fig. 3 80), and the Pipe- 
fishes of our own 
shores (Fig. 182), in- 
stead of being covered 
with flexible scales, 
arc clad in a covering 
6? bony plates firmly 
united together, re- 
Fig. l so. — Thu n k-vi su . minding us of n tesse- 

lated pavement; and if we look back to those which in remote 
dtas were the inhabitants of these seas, and whose remains 
are found embedded in rocks of marine formation in different 
parts of those islands, we find numerous tribes whose, coats 
of mail did not consist of bone but of enamel. 

Senses. — The sense of feeling can scarcely be exerted in its 
fullest extent by the bodies of fishes, covered as they are with 
their scaly integuments. From this remark, however, we 
should except the long cirri or feelers of certain fishes, which 
are placed about the mouth. “These append ages,” says 
Mr. Yarrcll, “arc to them delicate organs of touch, by which 
all the species provided with them are enabled to ascertain, 
to a certain extent, the qualities of the various substances 
with which they are brought in contact.; and are analogous in 
function to the beak, with its distribution of nerves, among cer- 
tain wading and swimming birds which probe for food beyond 
their sight; and may be'considered another instance, among 
the many beautiful provisions of Nature, by which, in the case 
of fishes feeding at great depths, where light is deficient , com- 
pensation is made for consequent imperfect vision. ”+ As the 
v ' 

tinned with the utmost ease by the naked eye. The scales of the Salmon 
answer best for the purpose, ns they are large and easily detached." — “ On 
Certain Appearances Observed in the Dissection of the Eyes of Fishes." 
— Trans. Boy. Soc. of Edinburgh. 1 81 5. 

The dendW, flat, silvery bodies, here named “spicula,” are perfectly 
opaque, and murt therefore be examined under the microscope by reflected , 
not by transmitted light: when thus seen their brilliancy is almost too 
v gfoat for the eye to sustain — Idem. 

\ '* M. Edwards’s “ Elemens,” p. 303 — Eoget, p. 432. 

’ft' British Fishes, p. 30. 



FISHES. 


* 217 

prey of fishes is seized by the mouth, and retained Jhere until 
swallowed; and as the month at the same time admits the 
stream of water to the gills, but little mastication can possibly 
take place; there is, consequently, but little exercise of tho 
sense of taste. Its Existence is, however, indicated in some 
species both by tfro structure of the *skin which covers the 
palate, and by the supply of nerves? 

The sense of smell would appear to ho enjoyed in great 
perfection, not only fsym the development of the olfactory 
nefves, hut also from observations respecting habits. Mr. 
Jesse states of fish* which he kept in a pory^ suitable for the 
purpose, that they preferred paste) and worms that had been 
prepared by particular perfumes. 

The existence of thfe sonse of hearing in fishes has been 
questioned ere now, because there is*no external organ ana* 
logous to an car. But the pleastug writer just Quoted informs 
us, that he haB seen fishes suddenly move at the rejfyort of a 
gun, though it was impossible for them to»see the Sash;* aud 
we know that the Chinese summon tlieir Gold-fish to tfieir 
food by the sound of Arhistle. The researches of the anor 
tomist would, however, be sufficient of themselves to remove 
such a doubff, if it Were ever seriously entertained. lie reveals 
to us the existence of a special apparatus for the purpose, 
presenting great diversity iii its arrangement; aud we learn 
that in cases such as those just Mentioned, the sonorous 
vibrations of the water were communicated to the organ of 
hearing through the medium df the solid parts of tho body. 
In many species there is a communication between the ear and 
the air-bladder; and it lias lieuce boon ^inferred that the air- 
bladder, among other uses, serve’s to f inerease the intensity of 
the undulations communicated through Vater to the body of 
the fish.t With the parts of the auditory apparatus, called 
the otolites, or ear-hones, e^ery one is familiar. 

The sense of sight exists in groat perfection; hut the lenses 
of the eye are modified to suit the denser medium through 
which the rays of light must pass. In general, the eye is 
much rounded, aiul tho pupil is large, so as to allow the 
greatest possible quantity of light to enter. But while such 
careful arrangements are made for the sense of yision, in all 
cases where that power can be exerted, the economy of nature, 

* Gleanings in Natural History, p. 74. 

t M filler, quoted in Owen’s Lectures, p, 211. 
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which givqft nothing in vain, has withheld the gift from those 
species whose dwelling-place is such as to preclude the possi- 
bility of its exercise. An instance of this is supplied to us 
from Kentucky, where there is a cavern, known because of its 
great dimensions by^he name of the Mammoth Cave.* It is 
said to extend to a distance of upwards of twenty miles, and 
has obviously been excavated by the long continued action of 
> a subterranean river. There is an expanse of this river, about 
four miles from the entrance, forming* a subterranean lake. 
Here the sense of sight would be useless; and it is found, 
accordingly, thaf^jie fishes which inhabit those gloomy waters 
are without cyes;t or, to Speak more correctly, the visual 
organs exist only in a rudimentary condition. The capture 
of these fishes is, nevertheless, difficult, because of the great 
Acuteness of their sense’of hearing. 

The eyes qf fishes exhibit striking peculiarities. They arc 
without eyelids, properly so called; J and as the eye is at all 
timps washed by the surrounding water, that gland which 
supplies moisture to the eye of the higher vertebrate animals 
is not required, and therefore does noPIxist. The colours of 
the eye are of great beauty, varying through various shades 
of black, blue, red, yellow, , and richest orange. 

Locomotion. — Wc now turn to tho consideration of the 
various structural peculiarities, by means of which fishes are 
enabled to move through tho waters with the same, or even 
greater ease', than the Hawk and the Swallow wing their course 
through the air. The first boars reference to the weight of 
the body of the fish, compared with that of the medium in 
which it lives. Tho specific f .gravity, to use the proper term, 
is nearly the same in both; or, in other words, the weight of 

the body of tho fish is nearly the same as that of an equal 

t 

• There is a popular description of the Mammoth Cave in Chambers’s 
Edinburgh Journal, 1837, vol. vi. — and again, in 1843, vol. xii. 

f W. Thompson’s Notice of the Blind Fish, Cray-fish, and insects (tom 
the Mammoth Cave, Kentucky. Annals of Natural History, vol. xiii. p. 
112. Some of these blind fish are preserved in the Belfast Museum. Not 
only the fish, but the Crustacea and insects, are specifically distinct from 
those found elsewhere; and in all of them the eyes are apparently wanting, 
or greatly diminished in size. The 14 Blind-fish” ( Amblyopna apelceu *) 
is described in Silliman’s American Journal of Science, July, 1843, p. 94; 
and in Annals Nat. Hist. Oct. 1848. 

„ . J The fold of the skin observed on the eyes of the Dog-fish and other 
Sharks, is not generally regarded as a true eyelid. 
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bulk of water. If the specific gravity should be increased, 
the fish would necessarily descend, without any muscular exer- 
tion; or, if diminished, the fish would become lighter than the 
water, and would, therefore, rise to the surface. A beautiful 
arrangement, by wliich the fish can thus rise o{ sink at plea- 
sure, and without^ exertion, is exhibited by a singular and 
effectual piece of mechanism, provided apparently for this 
purpose. It is a membraneous bag, placed at the lower side 
of the spinal column, apd known as the “ swim-bladder ,f or 
“ air-bladder.” In the Cod-fish it iB the port which is called 
the “ sound.” It ditiers much in form, and Ej^pietimes consists 
of two or more membraneous hags, with small connecting 
apertures, or with the divisions quite distinct, or with pro- 
longations from the sides or ends.* But whatever be the 
form, the principal use seems to be the same — namely, that of 
enabling the fish to regulate thcT specific gravity of its body. 

Professor Owen regards it as the representative in fishes 
of the true lung of the air-breathing wtebrato animals. 
It is brought, as we lmvo seen(p. 217), into connexion with 
the chamber or labyriirtti of the organ of hearing; and in a 
few fishes, such as the Gurnard, it is subservient to the pro- 
duction of 6bunds,* which aro caused by the air passing from 
the air-bladder, by means of an air-duct, into the gullet 
((Esophagus). It appears also to act, in some cases, as a 
safety-valve against high-pressure, Ivhen the fish sinks to 
great depths, and to a limited extent as a protection against 
the too sudden expansion of tlfe gas, whon the fish rises to 
the surface.! 

When we begin to examine to what extent this mechanism 
prevails among fishes, we find if is })y no moans universal. 
It is not observed in the Plaice, the Tfirbot, the Sole, and 
other flat-fishes; and as these different species live near the 
bottom of the water, we are at first inclined to say it is not 
given to them for that reason, but tflat it is given to those 
which are in the habit of rising and sinking. A little further 
examination, however, shows that wo are mistaken. Eels, 
which live near the ground, liave the swimming bladder well 
developed; while the Bed Mullet, which has no swimming 

* Lectures, p. 227. * 

t The gas in the air-bladder is found to consist of nitrogen and oxygen, 
the constituents of atmospheric air, in varying proportions, No hydrogen 
has ever been detected.— Owen’s Lectures, p. 277. 
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bladder, see ms, in its habits, to be similar to Ashes which are 
thus provi&ed. Nay, of the two species of Mackerel found on 
the British coasts, both of which swim near the surface, and 
with apparently the same ease and swiftness, the one has a 
swim-bladder ^nd the other has not.* 

The external organ# of motion act in a manner more easily 
understood. They consist of the tail and fins. We use the 
.word "tail” as expressing not only the lower extremity of 
, the hody, hut also the fin by which the body is terminated, 
appropriately called the u caudal fin” (Latin, cauda, a tail). 
Kub is the most efficient organ in progression. It acts upon 
the water somewhat like the oar of the boatman, when he 
propels his little craft by that alternate movement of the 
oar which is called sculling.” Thb tail — placed vertically 
m fishes; but horizontally In whales — is a very powerful 
instrument of^inotion. To its movement a great part of the 
museulffcr poVer of the fish can be applied; and ths great 
flexibility of <the skeleton largely adds to the effect. The fins 
on 'the upper and lower sides of the body bear their part in 
the exertion, or unite with those nearer the head in retarding, 
stopping, or changing the direction of the movement. The 
annexed figure of the Perch (Fig. 181) exhibits the fins, and 
also the spiny processes by which they are sujgftrted. 



Fig< 181.— Skeleton of the Perch. 


The fins upon thehaek of the fish are naturally termed the 
“ dorsal fins ( dorsum , the hack), and if there he more than ( 


Yarrcirs British Pishes, voh i. p. 39. 
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one, that nearest the head is distinguished as “ the first 
dorsal.* * Those near the gills, on what might bb called the 
shoulders of the fish, are the ** pectoral, 1 ’* * * § and the pair 
nearest to them, but on the lower surface of the body, are of 
course the “ ventral.”! Thus the fins, in all cases, are 
named from the j>art of the body to whifch the^ are attached. 

We had last summer, 1846, a » opportunity of observing 
the capability of the fins and tail, in enabling a fish to 
achieve a movement <jf a very unusual kind. We had fhkton 
irr a towing-net one of the Pipe-fishes {Syngnatkm ucus — 
Fig. 182), which ^ad been shimming near the surface, and 
had placed it in a basin of sjja-water4 ^One of the long- 



bodied Crustacea, which are abundant during fine weather, and 
had been captured at the same time, was placed in the same 
vessel. It was a, species of Ghtmmartts,l and about an inch 
in length. The Oammarus would seem to have got tired of 


* Latin, pectoralis , of or befob&h&%0 the cfiest 

t Venter, ventris , the belly. Tftife Or foil between the tail and the 
vent are called the “ ntmL’'’ 

t Among the pleasant circumstances (tinitietedVM the preparation of 
this little booki I reckon the kindness with which* tix efforts have been 
encouraged and assisted. Anting those to fcliolrt my i Rations are thus 

due, I must make especial mention of Mr. Yirirefi and Mr. Yan Voorst, 
by whose liberality I have been per- 
mitted to copy some of the beau- 
tiful illustrations of the “British 
Fishes.” They are the figures 
numbered 182, 183, 191, 194 
195, 204 R. P. 

§ Its appearance will be beHt 
understood by the annexed figure 
of Gammarus Itnmvta. 
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swimming, and, for a resting-place, it fixed itself on the back 
of the Pipfe-fish, close to the tail. The fish had not been a 
consenting party to this arrangement, and soon evinced its 
dissatisfaction, by lashing the tail with great violence on each 
side, to dislodge the intruder. He, however, kopt his hold ; 
and so soon a? the fitsh#ceased for. a few seconds, he crept a 
little further up on the back, as if aware that the velocity of 
movement was less near the centre of the circle. The fish 
"lashed the water again with great violence, but without any 
good result; and so soon as it stopped, the Gammarus crept 
up a little nearer to the head. The Gamjparus seemed to be 
the marine prototype of the j^Jd Man of the Mountain, whose 
pertinacity in retaining kiB place on the back of Sinbad the 
Sailor is a portion of that lore of oun boyhood that is never 
Afterwords forgotten. The Pipe-fish then changed its tactics. 
Instead of lashing with its tail, it gave to its whole body the 
kind of movement it might have had if fixed on a Lilliputian 
spit, and'iivtbe act being roasted. The body was made to 
revive round and round on its longitudinal axis; but the 
Gammarus still held on, and, at each interval of rest, made 
a few steps further in advance. This was more than once 
repeated, until, pitying the poor Pipe-fish* wo removed the 
cause of its annoyance to another vessel. # 

In the Flying-fish (Fig. 183, Exocoetus volitans ), more 



Tig. 183.— Flying-fish. 

than one species of which have been taken off the British 
coasts, the pectoral fins are extremely large, and remind us of 
jtfpgs. But in reality the fins lieycr act as wings; nor can 
these fish, with correctness, be said to fiy. They have the 
power of springing out of tho water with such force, that 
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Capt. Hall has seen them pass over a space of 200 yards* 
but they cannot alter the direction of their course, and the 
expanded fins, when in the air, serve only to make the descent 
more gradual.* 

Respiration. — The heart of fishes is composed of two 
cavities only. It receives the blood ftrhieh^has circulated 
through the system, and propels it* to the gillB. These are 
the great organs for respiration, and in the greater number of 
fishes are arranged in, the form of arches on each side of the 
binder part of the heatf. The water is taken in at the mouth, 
and passes out between these arches, where the venous blood 
in the gills is purified by the ai^. diffused tJfrough the water. 
The delicate membrane by which the minute ramifications of 
the blood-vessels are supported, forms no obstacle to the free 
action of tbe water on the impure or carbonated blood. Th>e 
details connected with the circulation will be more easily 
understood by an examination of the annexed figure (184) 
than by any formal description. The trpe cau^e # ot’ death in 
a fish kept out of water is an interesting question, vdiich 
appears to have been satisfactorily answered by M. Fleurens, 
a French physiologist. Though the gill-cover be raised and 
shut alternately,!* the gills themselves are not separated. 
Their fine filaments rapidly dry J and cohere together. "'The 
blood can no' longer circulate through them, and hence it is 
not affected by the vivifying influence of the oxygen of the 
air. “ The situation of the fish is similar to tljat of an air- 
breathing animal enclosed in a vacuum, and death by suffoca- 
tion iB the consequence.” t The gills vary considerably in 
form and arrangement. Some are convoluted, some are in 
little tufts, some are enclosed imeavitids, with circular orifices, 
and others furnished with gill-covbrs -composed of distinct 
bones, to which certain fixed names are appropriated. 

Food. — Some fishes live upon marinq vegetables. The 
species of one genus {Scania) are known to browse upon the liv- 
ing polypes which build up the coral reefs; and as the polypes 
retreat, when touched, into the star-shaped cavities of their 
support, these fishes are furnished with a dental apparatus 

* Fragments of Voyages and Travels. Second series, vol. i. p. 220. 
A more recent writer asserts that thelitis are used as wrings; vide Note 
in Edinburgh Phil. New Journal, April, 1817, p. 384, from Gardner's 
Travels in Brazil. 

t Yarrell, vol. i. p. G7. Owen, p. 60. 
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BUMcfciitly powerful to reduce it to a pulp. To some the 
dead anirnil body seems to be Hot less acceptable thaii the 



Fig. 184.— Circulating Apparatus op Fish. 


living. Stashes, crustacea, and such mollusca as are hot 
too bulky or too well defended, constitute a large portion of 
4he.food of many fishes; and to this must be added the young 
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and weaker animals of their own class. One of our justly 
popular poets has said: — ? 

^ Eyen tiger fell, and sullen bear. 

Their likeness and their lineago spare; 

Man only mars kind Nature’s pjan, , 

And turns the fierce pursuit 'on man.” 

*PwOkeuy, canto iii. stanea 1. 

Such a remark is altogether inapplicable to the voracious 
tribes of which we at present treat, and we would refer to it 
hero only to show how much more completely “ kind Nature’s 
plan” is carried out by the present arrangement. As it is* 
“ the multitudinous seas” arc peopled with their tinny tribes; 
and we cannot doubt that the exercise of their various powers 
in the pursuit of prey, the escape from danger, and all eh 3 
that is essential to their well-being, is fraught with happiness. 
They have no apprehension of death; and when^it does come 
by the jaws of a more powerful assailant, the pain is brief and 
transient. The pleasure lias extended throughout the duration 
of life; the final pang endures but for a moment. Grant, 
therefore, in the aggregate, is the amount of happiness secured 
under these wise <*i)d bountiful dispensations of Providq^qq. 
Did fishes not constitute the fo6d of fishes, how few com- 
paratively could exist ! The naturalist consequently beholds, 
in all the havoc and destruction of lifo by carnivorous animals, 
a merpiful dispensation, and is prepared to give his assent to 
the reflections of the poet: — 

u Harsh seems the ordinance, that life by life 
Should be sustained ; and yet when all must die, 

And he like water spilt upon the ground, 

Which none can gather up, the speediest fate, 

Though violent and terrible, is best. a 

“ ’Twas wisdom, mercy, goodness,, that ordained 
Life in such infinite profusion. — Death 
So sure, so prompt, so multiform.” 

Montgomery’s u Pelican Island.” 

To those who have never considered the omnivorous appe- 
tite of fishes, the examination of the stomach of a few of 
those which are most commonly used as food, will furnish very 
sufficient evidence of their habits. Perhaps tho fact cannot 
be better exemplified than by quoting a passage from a 
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lecture deljyered by Dr. Houston of Dublin, before the Royal 
Zoological Society of that city: — 

€t This preparation (for the fidelity of which* I can vouch, 
a s it belongs to the Museum of the Royal College of Surgeons, 
and which may be taken as a fair average specimen of a fish’s 
breakfast party, captured at an early hour, of the morning) 
will serve as an illustration of the voraciousness of their habits. 
Here is the skeleton of a Frog-fish, two-and-a-half feet in 
length, in the stomach of which is the okeleton of a Cod-fish, 
two feet long; in whose stomach again are contained the 
skeletons of two Whitings of the ordinary size; in the stomach 
of each Whiting there lay numerous half-digestod little fishes, 
which were too small and broken down to admit of preserva- 
tion. The Frog-fish,' with all these contents, was taken last 
summer by the fishermen, and offered for sale in the market, 
as an article oY food, without* any reference at all to the size 
of its stomach, which to them is an every-day appearance.”* 
Teetji. -■-From considering the food of fishes, we naturally 
turn to the means by which that food is taken. Here wo 
perceive at once that we have got into a new country, and 
that the tribes by which it is peopled secure their prey by 
modes very different from those which Vo haVe hitherto 
witnessed. In some of the* lower tribes, the taction of parts 
adjoining to the mouth caused currents in the water, and thus 
supplied the animal with' food. The suckers of tho Star-fish 
and the Sew-urchin held fast the prey on which tho creatures 
fed. The lower jaws of the carnivorous beetles maintained 
their hold while the upper jaws performed tlicir office of 
laceration. The larger crustacca had feet which did tho 
same duty. The Cuttle-flsh, by means of its suckers, rendered 
escape impossible, anti held its struggling captive firm as in a 
vice, while its par*,t-like beak tore it to pieces. But fishes 
are destitute of all these appliances. The teeth must seize 
tho prey, and must retain the struggling and slippery victim 
until swallowed; and admirably are they fitted for tho per- 
formance of their appointed functions; so much so, indeed, 
.that the anatomist finds difficulty in obtaining the command 
Stef language sufficiently varied to portray the singular diversity 
and beauty y^iich they exhibit. “ The teeth of fishes, in fact, 
in whatever 'delation they arc considered — whether iu regard 
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FISHES. 


221 

to number, form, substance, structure, situation, or mode of 
attachment — offer more various and striking modifications than 
do those of any other class of animals.”* 

The teeth of somo fishes, as the true Red Mullet, are so 
fine and close set, that they may bo felt rather than seen, 
and have been compared to plush or arclVet. '•Others, a little 
coarser, resemble the hairs of a fine brush; when stronger, 
they are like stiff bristles; and somo are bent like hooks and 
barbed. Some of thoge in the Tike are shaped like the canine 
tcTcth of carnivorous quadrupeds; and some molar teeth are 
elliptical, oblong, E^uare, or triangular. To such teeth, those 
of the Sharks (Fig. 185, 186) shaped obvHusly for piercing, 
cutting, and holding, offer an interesting contrast. 



Tkkth of Shark ( Notidanus.) Tertii of Shark ( Odontaspi*.) 

• • 

Norris the # variety in point numbers less than that of 
form. The Lancelot, the Sturgeon, and the Pipe-fish are 
without teeth. The Wolf-fish, on the contrary, lias a mouth 
so paved with teeth that it breaks shells to pieces, and lives 
on the contained animals, separating the one from the other 
*so effectually j that the food, without further preparation, is 
ready to he consigned to the stomach. “ In all fishes the 
teeth arc shed and renewed, not on$e only, as in mammalia, 
but frequently, during the whole course? of their lives.”! 

At the back part of the mouth, the upper end of the gullet 
((esophagus) is expanded and farms a cavity known as the 
pharynx. In many species of fisA this is furnished with 
teeth, and it becomes an interesting question — what can be 
their uso in such a situation? A recently swallowed fish, 
taken from the stomach of a Tike, may show marks of the 

* Owen’s Odontography, page 1 . It is from this splendid work and 
the more recent Lectures of the same eminent author, that our information 
respecting the teeth is derived. 

f Yarrcll. 


228 


INTRODUCTION TO ZOOLOGY. 


large canino teeth, but has obviously not undergone any 
further subdivision. It has now been ascertained that the 
coarser portions of the food, from time to time, return into 
the oesophagus, and are brought within the sphere of the 
teeth with which the pharynx is furnished; and, after being 
there carded aiid corfiminuted, are again swallowed. In the 
Carp, the Tench, the Eel, the Pike, and many other fishes, 
we have thus an action analogous to that of rumination in 
the Cattle of our pastures.* 

Reproduction. — A few fishes are produced alive — as, for 
example, the young of the Viviparous „Rlenny ; but such 
instances are rar#, 1 and, as a* general rule, it may be stated 
that fishes are produced from eggs deposited by the female 
and fertilized by the male. The lobes ‘containing the ova are 
tjiose to which we are accustomed to give the name of “ pea” 
or “ roe,” andithe correspond i.ig but softer lobes in the male 
fish, are thostf which are equally well known as the “ jnilt.” 
It has beep found \»y experiment, that when the spawn of 
botlf sexes has been taken from dead fishes, and mixed 
together, tlie ova, placed under water and kept in a proper 
situation, will produce young. This fact may serve, as 
Mr. Yarrcll remarks, to explain liow it is that poods in the 
Easf Indies, which have become perfectly dry and the mud 
hard, have been found after tlie rainy season with fishes in 
them, although there did not exist any apparent means by 
which fish CQuld he admitted. The impregnated ova of the 
fish of one rainy season continue unhatched in the mud while 
the pond is dried up; hut then vitality remains unimpaired, 
and the young are produced under the influence of circum- 
stances favourable to their development when the rainy season 
liafi again arrived. We can thus explain, by the operation of 
natural causes, what, was regarded as a puzzling phenomenon, 
for the solution of^whicli many hypotheses have been framed, 
alike destitute of any solid foundation. 

Distriuution. — The researches of naturalists have shown 
jjghftft certain fishes arc not merely limited in tlieir range, 
M^ording to the laws of geographical distribution, hut also 
jp&vc certain depths to which they are in a great degree 
restricted. Hence, some are most usually found at or near the 
surface; somS arc ground-feeders, and are taken at consider- 

I 
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able depths; and some occupy various intermediate stations. 
When we reflect on the great amount of animal life which 
the ocean in its several zones of depth must thus support, 
and consider that by far the greater number of young Ashes 
never attain maturity, but form the appointed food of their 
more powerful neighbours, it is obvious that the young fry 
must be produced in numbers sufficient to bear this ceaseless 
destruction, and yet to have among them a sufficient number 
of individuals which escape these perils to attain a certain 
degree of maturity, and, by the deposition of their ova, prevent 
the species from perishing. And accordingly we And here, as 
in every other department of nature, that nB who framed the 
mighty scale of created beings has so arranged the living 
mechanism, that the 9 continual production is equal to the 
continual waste. The number of ova which some of our 
native fishes produce is so very astonishing that it would be 
regarded with doubt, except on the most ilnimpeachahle 
testimony. So many as 280,000 have been .taken from a 
Perch of only half a pound weight. Mr. W. Thompson found 
101,035 ova in a Lump-sucker ( Clyopterus lumpus) of fifteen 
inches in length,* and the Cod-fish is said to produce several 
millions. • • 

In general, with the deposition of the spawn the care of 
the parents for their future offspring terminates; but this is 
not invariably the case. The statement of Aristotle that 
there was a fish ( Phycis ) in the Mediterranean which makes 
a nest and deposits its spavfn therein has been confirmed; 
and Olivi adds, that the male guards the female during the 
act of oviposition, and the young fry during their development. 
Dr. Hancock has observed similar Jiabits in some Demerara 
Ashes called “ Hussars.” Both maleund female remain by 
the side of the nest till the spawn is hashed, with as much 
solicitude as a hen guards her eggs ; an<i they courageously 
attack any assailant. Hence the* negroes frequently take 
them by putting their hands into the water close to the nest; 
on agitating which, the male Hassar springs furiously at 
them, and is thus captured. ”+ 

But we need not go so far as the West Indies, to find 

* Annals Nat. Hist vol. iii. p. 44. * 

f Quoted in Owen's Lectures. A nest of the Htusar, with the spawn 
and the parent fish, is in the Museum of the Royal College of Surgeons, 
London. 
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examples of fishes constructing nests, and evincing a remark- 
able degree of care and anxiety for tlieir young. The obser- 
vations of Mr. Couch prove, that, on our own shores, “ nests 
are built, in which the ova are deposited, and over which the 
adult fish will watch till the young make their escape.” On 
one occasion tfiis gentleman visited daily for three weeks a 
nest of tho Fifteen-spined Btickle-back ( Oasterosteus epinachia ), 
formed of sea-weed and the common coralline, and invariably 
found it guarded; nor would the old fish quit its post so long 
as he remained.* 

Means of escape, defence, and attack. — In some tribes 
safety is to someextent scoured by the colour of the skin 
being inconspicuous. It was an old belief, when tho real 
fructification of the ferns was unknowfl, that the possession 
of the seed gave supernatural powers of concealment; and 
hence Sliakospfcarc says; — “ Wc have got the fern-seed; we 
walk invisible. ’ Without possessing the fern-soed, there arc 
certain fishes r that enjoy, to some extent, the gift which it 
was ’supposed to bestow; and such fisliee are living in great 
abundance on our own shores. I allude to some of the most 
common flat-fishes. Let any one try to see them as they lio 
upon the bottom, and he will he convinced It is nbt an easy 
matter. When in motion they arc of course jletccted, and 
occasionally the white side of the body shows for an instant 
as they glide along; but' as soon as they stop, and by tho 
action of thcrfins have settled down into the sand, they are so 
similar in colour to the surface 6 on which they rest that they 
escape detection, unless the eye has watched tho movement. 
All parts of the beach, arc not, however, of the same material, 
and therefore arc not of ( the same colour; but, whatever it 
may he, tho upper surface of the fish exhibits a correspon- 
dence which is very jjpmarkablo. We have seen it of a uniform 
dark tint, similar to that of the muddy bottom on which the 
fish had been found; while on others it was of a mottled or 
pepper-and-salt colour, like tho gravel of the little bay in 
which it had been captured. 

Flying-fish springing into the air when pursued by the 

Is an example of a different mode by which danger is 
flp&ed. Others, however, do not content thomselvcs with 

4 " Notes on the Nidification of Fishes, by R. Q. Couch, Esq. published 

Ul lt The Zoologist,” vol. ij. p. 795, 1844. 
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concealment or escape, but wield with energy their peculiar 
weapons of defence. The Skate has a tail armed with sharp 
spines: the point of the nose and the base of the tail arc bent 
towards each other, and the tail when lashed about in all 
directions, is capable of inflicting severe wounds. The Weever 
( Trackinus draqp) is furnished with epihes oft the gill-cover 
and on the first dorsal fin, which have the power of inflicting 
severe wounds, and even of imparting a venomous secretion. 
This power, which b&s hcen questioned by modern writers, 
was well known to the ancients, though they attributed 
venomous powers^ to some species which are certainly 
harmless.* •• ^ 

‘ Cruel spines 

Defend some fifties, as the Goby, fond 

Of sands and rocks, the Scorpion, Swallows fleet, 

Dragons and Dog-fish, from their prickly mail 
Well named the spinous. * These in punctur?s sharp, 

• A fatal poison from their spines inject.” — OssiziN. # 

Pennant says that ho has scon the lessbr Wcftver direct its 
blows with as much Judgment as a fighting cock. 

The Picked or Spined Dog-fish [Acanthias vulgaris) is dis- 
tinguislied # from all other Sharks by a single spine placed in 
front of each of its two dorsal jins. “ This fish,” says Mr. 
Yarrell, “ bonds itself into the form of a bow, for the purpose 
of using its opines, and by a sudden motion causes them to 
spring asunder in opposite directions; and so accurately is 
this intention effected, that if a finger be placed on its head, 
it will strike it without piercing its own skin.” 

These spines are perfectly developed in the young fisli prior 
to birth, and Mr. Dali has matfe known to us a beautiful pro- 
vision by which they are prevented *t that time from lacerating 
the mother. They are each “ covered at the point with a 
small knob of cartilage, fastened by strapsfof the same material, 
passing down one on each side of the three»sidcs of each spine, 
in such a mnnner as evidently to become easily detached at 
birth, thus allowing the little animal (like the goddess of 
classic fable) to commence life effectively armed. ”t 

* Dr. G. J. Allman, Annals Nat. Hist. vol. vi. p. 161 . He had suffered " 
acute pain from a wound inflicted by the spine attached to the gill-cover ' 
of the Weever. • s 

t Proceedings of the Koyal Irish Academy, 27th April, 1846. Mr. 
Hail exhibited at the name time two perfectly formed young, which he h$d 
taken from the mother on the SOtli of the preceding November. 
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The common Sticklc-baok* ( GaatcrosUu8> pig. 187) of pur 




Pig. 188« — Saw-fish. 


Fig. 187.— 8TICKUS-8ACK. 

streams seems to he provided with a woapon. 
Which to its -opponents would prove no less 
formidable. At the lower surface of the 
body, it has a stiff, sharp spine, which can 
be erected at pleasure, and so firmly that 
it may be said, in military phrase, to “fix 
bayonets. ” t The Stickl e-back is an i rrital A e 
unde-pugnacious little fellow; and with this 
bayonet of his has been seen to rip up the 
belly of an unfortunate antagonist, so that 
he sank to the bottom and died of his 
wound. * - 

An active species of Shark has the teeth 
within its mouth small and obtuse, and 
wholly inadequate to destroy the prey on 
which it subsists; hut this deficiency is 
compensated by a singular and formidable 
weapon, with strong lateral teeth with 
which the front of the head is provided. 
Its saW-likp edge has gained for its owner 
the appropriate name of Saw-fisli (Pristis, 

P*g^ 188 ). 

The Sword-fish (Xiphias gladius) lias 
occasionally been taken upon the British 
coasts, and is furnished with a weapon, 
more formidable than perhaps any other 
species. Daniel, in his “Rural Sports,” 
states that a man while bathing in the 
Severn, was struck by, and actually received 
his death- wound from a Sword-fish. The 


M t<JaUed Sprittle- bag in the North of Ireland — Finkeen in the South. 
Drummond's Letters to a Young Naturalist. 
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elongated upper jaw {Fig. 189) forms the sword, which is fre- 
quently found threo or four feet in length. The iisli occasionally 
attains a length of more than twelve feet, and a weight of more 
than four hundred pounds. It is said to entertain great hostility 
to the whale; and some of them will join in stabbing it below, 
while the Box-sjjarks will fling themselves several yards into 
the air, and descend upon the hack of their unhappy victim. 
It is a commonly received notion, that it is in consequenee of 
mistaking the hull of ^ship at sea for a whale that the Sfrord- 
fisli occasionally thrusts his sword-like beak into the vessel.* 



• Figr. 189. — Sword-fish. • 

The force with which this is done must be very* considerable; 
many museums confain planks thus pierced either by the 
Sword-fish or others nearly allied to it. A portion of its 
sword, about nine inches in length and two inches diameter, 
was sent to the Belfast Mu scum # t taken from the Euphomia, 
a vessel which had become leaky on her passage to Brazil. 
It had been driven not only through the copper sheathing, 
but also through nine inches of the solid timbers. Other 
instances arc recorded of voxels having suddenly sprung a 
leak, and being with difficulty got into port, tho Sword-fish 
having been the origin of the calamity. 



Fig. 190 Elect&kj SiLcnrs. 

But a still more remarkable modo of defence is exercised by 
some species of fish, in tho power they possess of giving a 
severe electric shock. One of these is the electric Silurus or 
Maleptemrus of the Nile {Fig. 190), a fish to which the 

* yarrell, p. 145. 

t Thompson, in Annals of Natural History, vol. xilL p. 235. 
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Arabs givo r a name signifying thunder* Another is the 
Torpedo or Electric Ray. of our own shores (Fig. 191); and 
a third is the Oymnotm or Electric Eel of 
the South American rivers, whose shock is 
^sufficiently powerful to stun and even destroy 
horses. " Humboldt gives a- most graphic 
picture of \he scene attending their capture; 
the livid yellow Eels swimming near the 
surface and pursuing their enemies, the groups 
of Indians surrounding the pond, and the 
hqrscs with their manes fcrcct and eyeballs 
wild with paitr* and fright, striving to escape 
from the electric storm which they had 
roused, and driven back by the shouts and 
FI*'. 191 . — Torpedo, long whips of the excited Indians. 

Vitality.— There are some ’fishes which die almost imme- 
diately when taken out of the water, and others which exhibit 
symptoms of life aftdr a lapse of several hours. In reference 
to this subject Mr. Yarrell remarks “ that those fish that swim 
near the surface of the water have a high standard of 
respiration, a low degree of muscular irritability, great necessity 
for oxygen, die soon — almost immediately— when* taken out. 
of the water, and have flesh prone to rapid decomposition. 
On the contrary, those fish that live near the bottom of the 
water have a low standaril of respiration, a high degree of 
muscular irritability, and less necessity for oxygen; they 
sustain life long after they are taken out of the water, and 
their flesh remains good for several daya.”+ The phenomena 
connected with this law are highly interesting, and excite the 
attention of the most incurious. Mackerel are so perishable 
that they are permittee! to he cried through London for sale 
upon the Sunday. ' ‘Herrings die so instantaneously on their 
removal from the water, that the saying “dead as a herring,” 
has become proverbial. ‘Perch, on the contrary, live for sonic 
hours: — “ They arc constantly exhibited in tho markets of 
Catholic countries, and, if not sold, arc taken back to tho 
ponds from which they wore removed in the morning, to he 
reproduced another day.”:}; The Anglesey Morris, a small 
fish of rare occurrence, has been known to survive after being 

* Milne Edwards* 41 Elemens,’* p. 281. 
t Yarrell, vol. i. p. 8. 
j Idem, vol. i. p. 22. 
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wrapped in brown paper, and carried for three # hours in a 
person’s pocket.* The Carp is so exceedingly tenacious of 
life, that it is a common practice in Holland to keep it alive 
for threo weeks or a month, placed in wet moss, and in a net 
kept in a cool place. A little water is occasionally thrown 
over the net, and the fish are fed with bread steeped in milk. 

Errors and Traditions. — To fhose who now enter on the 
study of fishes, with access to the stores of knowledge accu- 
mulated * by earlier labourers, and having for their guidance 
the light reflected fronu other departments of science, the 
ideas with which same species of fish ha^e been associated 
cannot but seem strange, incongruous, and unreasonable. 
But this assumption of superiority is one that a wider range 
of study assuredly dilpols; and it teaches us, at the same 
time, to hold our own views with humility, seeing how great 
were the errors of inquirers who were certainly not less able 
nor less intelligent. The subject is one to which wa can only 
advert, yet it cannot but prove instructive. 

The Mackerel Midge, one of the most diminutive of our native 
fishes (Motdla glauca ), is only about an inch and a quarter 
in length. “ This seems,” says Mr. Couch, '‘to be one of tho 
species spoken of by the older naturalists under the naiqe of 
apua , and. wlpch, from their minute size, and the multitudes 
iu which they sometimes appeared, they judged to be produced 
by spontaneous generation from thfe froth of the sea, or tho 
putrefaction of marine substances. ”+ The notions with 
respect to the origin of Eels were not less fanciful. Aristotle 
believed that they sprang from mud; Pliuy, from fragments 
which were separated from their bodies by rubbing against 
rocks; others supposed that they proceeded from tho carcasses 
of animals; Ilolmont believed that they came from May-dew, 
and might be obtained from the foil owing* process: — “Cut up 
two tufts covered with May-dew, and lay one upon the other, 
the grassy Bides inwards, and thus expose them to the lioat of 
the sun; in a few hours there will spring from them an infinite 
quantity of Eels. ’ ’ Horse-hair, from the tail of a stallion, when 
deposited in water, was formerly believed to be a never-failing 
source of a supply of young E els. J Tho ear-boncs of tho Maigre 
(Scicena aquila ), a fish which attains the length of five or six 

* Loudon's Mag. Nat. Ilist. vol. vi. p. 380. 

■f Vide Yiirrcll, vol. ii. p. 193. 

| Idem, vol, ii. p. 289. 
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feet, and lias boon occasionally taken on the British shores, were 
supposed to possess medicinal virtues. “According to Belou, 
they were called cholic-stones, and were worn on the neck, 
mounted in gold, to secure the possessor against this painful 
malady: to be quite effectual, it was pretended that the wearer 
must have received th An as a gift — if tlioy had }>een purchased, 
they had neither their prewntativo nor curative power.** 

The Opah, or King-fish (Lamprts guttatus), a beautiful 
specifis of rare occurence in the Brj^Jsh seas, is by the 
Chinese termed Tai, and is esteemed as the peculiar emblem 
of happiness, because it is sacred to Jebispr Neptune. The 
John Dory (Zeus fiber. Fig . ldi l ) belongs to the same family, 



' ( Fig. 191.— Johk Dory. 


and contends with "the Haddock (Morrhua eeglafinus) for tho 
honour of hearing the marks of St. Peter’s fingers — each being 
supposed to have been the fish out of whose mouth the Apostle 
took the tribute money, leaving on its sides, in proof of the 
identity, the marks of his finger and thumb. 

In many of the ports of the Mediterranean, the Dory is 
hence called “ St. Peter’s Fish.”* The fishermen of the 
; Adriatic term it il Janitor e, “the gatekeeper,” a word which 
> 

* Cuvier et Valenciennes. Histoire Naturelle des Poissons, vol. x. p. 6. 


FI8HE8. 


. 237 

may have given origin to tlic English name; or it may have 
been derived from tho French doree or jetune ddree, having 
reference to its peculiar golden colour. 

We might greatly enlarge theso notices of traditionary lore, 
as applicable to fishes, but shall merely mention one other 
example. Tho Remora (Echeneis remora, hig* 192) is re- 



Fig. 192 —Remora. 

markable for an adhesive or sucking disc, which covers the 
upper part of the hca/J, and enables it to adhere to the body 
of another fish, or to the bottom of a vessel. But so great 
were its fabulous powers, that it was said to be able suddenly 
to arrest a vessel, oven in her most rapid courae. 

Classification'. — To Cuvier we are indebted’' for that 
classification of fishes which is most generally adopted- It 
is founded upon the nature of the skeleton, and oil the struc- 
ture and position of tho fins. * 

The following table exhibits Cuvier’s arrangement: — 

OSSEOUS WISHES, 
on those with the skeleton of bonk. 

I. A c A NniorT kryg ii, or fishes with spiny rays in the fins. Exam- 
ples — Perch. Gurnard. This group is not subdivided except into families, 
genera, and species. • 

M a hi cop terypi i ; or fishes with flexible fin-rays. This group is divided 
into the three following orders: — 

IT. Malacopteiiygii Abdom inai.es, with the ventral fins beneath the 
abdomen. Examples — Pike, Salmon,' Herring. 

Jlf. Hal. Sl'ii-wiact hales, ventral fin 5 beneath the pectoral. Exam- 
ples — Cod, Whiting, Ling. 

IV. Hal. Abodes, ventral fins absent. Examples — Eel, Conger EeL 

V. Lopiiobranchit, the gills arranged in tufts.* Example — Pipe-fish. 

VI. Plectogn ati ii, jaws as if soldered together. Examples — Globe- 
fish, Trunk-fish. 

CARTILAGINOUS, 

OB THOSE WITH THE SKELETON OF CARTILAGE. 

VII. Sturioner — S turgeons. — Branch!® pectinated (comb-shaped), 
free, with one large aperture. 

VJ1I. Plaoiostomi. — Sharks and Rays. — Branchiae pectinated, fixed; 
gill apertures distinct and transverse. 

IX. Cyclostomi Lampreys. — Branchiae purse-shaped, fixed; gill i 

apertures distinct and circular. 
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In some fishes, as the Skate and the Shark, the skeleton is 
cartilaginous, or composed of gristle, being so far analogous to 
the skeleton of the young of the mammalia before the earthy 
particles which convert the cartilage into bone have been 
deposited. In others, as the Perch, the Trout, and the Cod, 
the skeleton is forme’d of bone. This pointy out an obvious 
division of fishes into two 'primary groups — the cartilaginous 
and the bony. The latter admit with facility of further 
division. If wo examine the Perch and the Trout, we find 
the bones of the same material, and the gills formed after the 
same model. The back in each is surmounted by two fins, 
but the rescmblafice ceases -when wo como to examine the 


structure of these organs. In the Perch, the firBt of these 

* dorsal fins, or that 
• which is next to the 

OCa\\W\y\ * head, is composed of 

^WWW stiff spines united 

by a mombranc, as 
«»h own in the annexed 
/ figure (Fig. 193), or 

Ml\! in that of the entiro 

fislt (Fig. 181); 
Fig. 193 . dohbal Frn while yi the Trout 

the corresponding fin is formed of soft flexible rays, dividing 
into branches. A difference of the same kind is observable in 


the anterior or front portion of some of the other fins: the tail 
fin consists in both cases of the*inost flexible rays. This dif- 
ference in the dorsal fin (Latin, dorsum , the back) may seem 
a very trivial matter; hut it enables the naturalist to divide 
the osseous or bony fishes into two orders — those with the 
fins partly of hard : pr bpiny rays (Acanthopte?ygii), and those 
with the fins entirely of soft rays ( Malacopt&rygii ).* Those 
orders are again subdivided, according to the presence or 
absence of certain fins— ^the difference in their relative posi- 
tions — the variety in the structure of the gills and gill-covers, 
and other details of secondary importance. By these cha- 
racteristic distinctions the icthyologist, or in other words the 
naturalist who makes fishes his peculiar study, arranges them 
in groups, distinguished as orders, families, and genera. 


JThese scientific terms are both derived /rom Greek words, signifying, 
Via ill# one case, fins of sharp or spinous rays, and in the other, fins soft or 
flexible ravs. 
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From the peculiar structure of the skeleton, these form an 
interesting group, hofding a place between the Cuttle-fish, in 
which there is but^the rudiment of a skeleton, and the osseous 
fishes, in which the vertebrate^ structured this class of ani- 
mals reaches its full development. Among them there is 
great diversity. One little fish, of rare occurence, the 
Lancclet [Amphioxus lanceolatus ), which is not much more 
than an inch in length, has no skeleton, properly so called, 
but gicrcly a membraneous thread; in the* Lamprey the 
divisions of the vertebras arc marked, so that^tlicj resemble 
beads placed on a string; in the Shark and *tlie Sturgeon, 
the divisions of the vertebras are complete. 

Fetromyzim.* — The family of the Lampreys {Fig. 1&4) 



Fig. 194.— Riven LImi^ey. 


comprises the Lancelet, the fish just rfientioned. Some of 
them dredged up in deep water, of the •southern coasts of 
England, bv Mr. MacAndrew, were exhibited by Professor 
Edward Forbes, at the Southampton meeting of tbc British 
Association, September, 1846. They have, ere now, been 
ranked with the Mollusca, and exhibit peculiarities of a nature 
so remarkable as to bo objects of the highest interest to the 

* That is, the family of the “ Stone-suckers,” an appellation bestowed 
on them because, by means of their circular mouths, they can adhere to 
stones. Like other terms, it is derived from two Greek words. 
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comparative anatomist. These little fishes had devoured some 
larger ones of a different species, which had been confined in 
the same vessel with them, eating off their bodies what they 
required at one time, and returning, in the Abyssinian fashion 
described by Bruce, for another supply when wanted. 



Kg. 195, — Kao-BACI, WITH YOUNG SHARK. 

Squalid, IIaiid^e. — The Sharks and the Bays, though 

differing so mfich in external form, belong to a group of fishes 
of which the gills are fixed, and the water, passing through 
the mouth, escapes from the gills by a scries of longitudinal 
incisions. The ova, which arc few in number, are not depo- 
sited on the sand or gravel, hut each egg Is enclosed, for 
grentor safety, in a horny case, attached by long tendrils to 
the larger sea-woeds; and among the Sharks of the largest 
size, some bring forth their young alive. The empty egg-cases 
are frequently found on the sea- shore, and are well known hy 
the name of “sea-purses,” ‘‘mermaids’ purses,” and other 
local terms. The longer and narrower-shaped {Fig- 195) 
belong to the Sharks and. Dog-fishes; the broader and shorter 
ones to the Skates or Bay 3. Water is admitted into them 
by means of a slit at each end of the purse. In two large 
clusters* dredged ujf in Strangford Lough, and sent to the 
Belfast Museum, the cases wore obviously of three very dis- 
tinct ages, the most recent being yellowish, semi-transparent, 
and the contents resembling those of a newly-laid hen’s egg. 
Our figure, which is copied from that given hy Mr. Yarrell, 
represents the case laid open, and the young Dog-fish 
attached to the “ yolk,” or membraneous hag of nutriment, 
which is gradually absorbed as the growth proceeds. 

# They were regarded a* the ova of the Large-spotted Dog-fish. — W. 
Thomson, in Annals Nat. Hist. vol. xiv. p. 23. 
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The history of fishes furnishes many curious examples of 
certain kinds being held in high estimation in some places as 
food, and quite despised in others. This is the ease with the 
Rays, of which there are eight native species. In the London 
market they are much valued, and in some parts of the coasts 
they are considered delicate and well-flavoured; while, in other 
localities, they are not used at all? or employed only as bait 
for cAtehing crabs and lobsters. Colonel Montagu mentions a 
similar fact respecting the Sand-eel, known as the Sand Laiinee 
{AmnOdifte* Lancea ). At Tergnmouth it was in great request 
as food, while oh pother part of the south coast of Devon- 
shire it would not be eaten even* by the poorest people. 

The Dog-fish of our own coasts belong to the family of the 
Sharks (Squalidw). fa these rapacious fishes “ as among the 
truly predacious birds, the females are larger than the males* 
and almost all the species have received some nllme resembling 
Beagla, Hound, Rough Hound, Dog-fish, Spotted J)og, &c. 
probably from their habit of following tljcir prey, or hunting 
ill company or packs. • All the Sharks are exceedingly tenacious 
of life. Their skins, which are of very variable degrees jof 
roughness, according to the species, are used for different pur- 
poses; in sBme iifttances by cabinet-makers, for bringing up 
and smoothing the surfaces of hard wood.”* 

The Small-spotted Dog-fish (Scyllium Canicula , Fig. 19(1), 



fig. 196 . — Small-epottEi^Dog-kuh, 


the species most abundant on our shores, is an object of great 
dislike to fishermen, who try in various ways to avenge the 
injury which th«g believe it causes to tlieir fishing. In tropical 
seas, the capture of the White or of the Blue Shark, the terror 
of mariners, is always to them a source of great exultation. 
The first act of the sailors, when their enemy is hauled up on 

* Yarrell, vol. ii. p. 869. 
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the deck, is to chop off its toil, as danger is to he apprehended 
from the g&at strength with which it is used. Captain Basil 
Hall gives a most animated and seamanlike description of the 
entire scene.* 

Some of the Sharks attain a great size. Tho Basking Shark, 
a species found c off these coasts, has been known to measure 
thirty-six feet in length, and is one of the largest of the true 
fishes, t The Blue Shark has been celebrated for its affection 


for its young; and the belief yet prevails that the young are 
accustomed to seek safoty.fronr danger by entering thd mouth 
of the parent fish, and taking shelter in itj belly. That they 
have been found ^Ive in the. stomach is admitted; but that 
they went there voluntarily, or for safety, seems more than 
doubtful.]; 

, A beautiful example of beneficent design is afforded by a 
peculiarity of structure observable in the young of Sharks and 
Skates, whilst still imprisoned in the egg-case. From the gills 
there are projecting laments ; each of these contains a minute 
bloOd-vesscl, and serves thus to expose the blood to the 
purifying action of tho water within the horny egg-case. 
These appendages, like tlioso of the Tadpole hereafter men- 



Fig. 197 .** Head op Shark. 


tioned, .are only temporary; but 
they fulfil, at an early period of 
growth, the function which is after- 
wards so efficiently performed by 
the gills. 

A'hiore striking example of pro- 
vidential care is perhaps afforded 
by the arrangement which furnishes 
to the Sharks the means of keeping 
their formidable array of teeth {Fig. 
197) fit to execute at all times their 
fearful office. They must bo liable 
to be displaced and broken, and if 
fixed in sockets, as our teeth are, 
and no means provided for a suc- 
cessive scries, it^is obvious that 
these formidable 4pbnsters of the 
deep would in time perish, from ina- 
bility to’ seize their prey. But this 


Fragments of Voyages and Travels. Second Series, vol. i. p. 267. 
t Yarrell, p. 396. { Yarrell, p. 381. 
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is avoided by the teeth not being fixed in sockets, but attached 
to a cartilaginous membrane. The first row of t&eth stands 
erect, the others are laid fiat behind. The membrane con- 
tinues to grow, and advance forward, the outer teeth drop out, 
the membrane itself is thrown off or absorbed, and the row 
which was originally second takes the $lace bi the first, all 
the teeth in it standing erect, until, an the course of time, they 
make way for a third scries, which is followed by others in 
succession. # ■ 

•StuiAonim. — The only remaining fish we shall mention 
belonging to the cartilaginous group is the Sturgeon ( Acci - 
penser Sturio , Fig. 198), and, it approaches to the other 



Fig. 198 . — Sturqeojj. -» 


families of fishes in ticing oviparous, ami in having the gills 
free. Its external appearance is striking, and the series bf 
bony plates upon the surface of the skin is very remarkable. 

In comparing tie figures of the Sturgeon (Fig. 198), end 
of the Dog-fish (Fig. 196), with that of the Perch (Fig. 181), 
the appearance presented by the tajl is extremely different. 
In the perch, the vertebral column ceases at the tail-fin, 
which, if the line of that column were continued, would he 
divided by it into two equal parts. In the Sturgeon and 
others, the verfftaral column is continued into the upper portion 
of that fin, and symmetrical appearance in the organ is there- 
fore wanting. This is one of the obvious external characters 
by which the cartilaginous fishes may be distinguished from 
the osseous. In remote periods of the earth’s history this 
peculiarity of structure appears to ha^ve pretailed universally: 
it is found in every fossil fish whose remains are preserved in 
the magnesian limestone, and in strata of older formation. 

The Sturgeon when caught in the Thames, within the 
jurisdiction ofJlte Lord Mayor, is considered a royal fish; 
the term being mtended to imply that it ought to he sent to 
the king.* One taken in 1833, in Scotland, measured eight 
feet six inches in length, and weighed 2031bs. Pennant 

* Yarrell, vol. ii. p. 362. 
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mentions the capture of one in the Esk, weighing 464 lbs. 
In the northern parts of Europe, where the fish is more abun- 
dant, caviare is made of the roe of the female, and isinglass 
frfcm the dense membrane forming the air-bladder. 


OSSEOUS FISHES, 


WITH THE RAYS OF TILE FINS FLEXIBLE. 


Our plenteous streams a various race supply, 

The brigut-eyed Perch, with fins of T yrian dye, 

The Silver Eel, in shifting volumes roll'd, 

The Yellow Carp, in scales bedrop’d with gold, 

Swift Trouts, diversified with criiiison stains, 

And Pikes, the tyrants of the watery plains." — P ope. 


Having already noticed the Globe-fish (Fig. 179) and tlic 
Trunk-fish (Fig. 18t)), which are members of a group con- 
nected by some points of structure with" the osseous,* and by 
others with the cartilaginous fishes, we proceed to a small hut 
interesting order (Lophobranchii) ip which the 
gills aro.armnged like little tufts. To this be- 
gBr^ longs" tfeo Hippocampus or Sea-horse (Fig. 199), 

fcSgJv and the iPipe-tishes ( Syngnathidce ), one of which 

has been noticed in connexion with its powers of 
movement (p. 22ft). This species is the largest 
0 ^ Dur lia ^ VG Pipc-jshes (S. q^iis. Fig . 182), 
and is furnished with a marsupial pouch. The 
jFy idea of such a pouch is connected with that of 
the femgle.' We know that it is thus the female 
j&! Kringmroo carries and protects her young; but 

j* jp§( in natural history we are for ever meeting such 

* strange occurrences, that it has been well said, 

Kg. m. “the naturalist has no need to invent; Nature ro- 
Hiffocaypvs. man< j es jtfor him, » » j n the pip e .fi s h, contrary to 
"what we find in other tribes of animals, the marsupial pouch 
belongs to the male. The sexes come togejftfr in the month 
of April; the ova pass from the female, amKre transferred 
into the sub-eaudal pouch of the mole, the valves of the pouch 

* They belong to the Order Plectognathi, of Cuvier, characterised by 
having the jaws os if soldered together. 
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immediately closing over thorn. “ In the month of July, the 
young are hatched and quit the pouch, but they fellow their 
father, and return for shelter into their nursery when danger 
tlireatens. ”* 

Wc have taken Pipe-fishes very abundantly by means of a 
small dredge towed over an expanse > of* mud tbanks, thickly 
covered with gra'ss- wrack (Zostera) t Here there were doubt- 
less small mollusca in abundance, affording a kind of food 
well adapted for the long tubular jaws of the Pipe-fishea. 

•AnguiUidce^ the faMy of the Eds . — The pectoral fins in 
fishes are the representatives of the members which we call 
the arms hi monkeys, and the wings in V’r ds. The ventral 
fins are, in like manner, regarded as the representatives of 
the legs and feet. In the Eel tribe the ventral fins are 
wanting, and hence the term Apodes , a word signifying 
“ without feet,” has been applied to denote tlys peculiarity .j 

The two species of Sand-eels are alike in tjicir habit of 
burying themselves in the moist sands of the sea-shore; and 
we can sptak from experience of the fun* frolic* and activity 
that prevailed when, on a summer night by a bright moon* 
some of our merry school companions tamed up the saUfcl, 
while otherp darted at each fish as it showed its silvery side 
for a moment in the light and then disappeared. At Dundruxn 
Bay, County 'Down, and on other parts both of the Irish aud 
English coast, they are taken in sucji abundance as to consti- 
tute a valuable article of food. The smaller and more common 
species {Ammodytes Lanced) i&usually from five to* seven inches . 
in length, and offers a great contrast to another member of 
the same family, the Conger Eels of our coasts, which some- 
times attains the weight of lOO^r even 1 30 lbs. and measures 
more than ten feet in length . J Th&re is a notion yet current 
that common Eels going into the sea remain there, and grow 
into Congers: an idea as unfounded as tiiat of the child who 
supposes that ducks will grow into geese.* The permanence 
of species is a truth which increasing knowledge evexy day 
confirms. 

Three species of freshwater Eels are described as British. 
Some of thes^remain permanently throughout the year in 
certain ponds or rivers, and there deposit their spawn; but 

• Owen's Lectures, p. 304. 

{ The Order is named Malacopierygii dpodee. 

Yarrell, ii. p. 30C. 
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this is the exception to the rule. The Eels may, in general 
teems, be described as making a migration to the sea in the 
autumn of the year, for tho purpose of spawning. It is at 
this time that they are taken in the largest quantities for the 
table. In the north of Ireland, one great place for their cap- 
ture is Toome, <on the Lower Bann, a river connecting Lougli 
Neagh with tho sea. The fishermen there assert that the 
Eels (Anguilla aevtiroxtris) avoid the moon-light, and that 
“ a run” of fish takes place only when the night is dark, and, 
that even a flash of lightning will stop their progress. \ N o are 
informed by Mr. Finiston, of Toome, that he has ** completely 
stopped their progress, by placing three large lamps, so that 
the rays of light fell on the surface of the water, directly over 
the entrance to the net.”* A “ run,” ms it is termed, occurs 
only two or three nights in the season, but the quantity then 
taken is very considerable. So many as 45,000 Bmall Eels 
have been taken in one night; and there are generally. about 
sixty middle-siscd Eels and tea large to each thousand of 
small. They are taken in nets, which may be compared in 
shape to .sugar-loaves with the tops cut off, each from four- 
teen to sixteen yards longhand placed between weirs. At an 
early period of the Bummer it is an interesting sight, at the 
Cuttfe, near Coleraine, on the same river, to mark the thou- 
sands of young Eels there ascending the stream." Hay ropes 
are suspended over the rowky parts to aid thendt in overcoming 
such obstructions. At such places the river is black with 
the multitudes of young Eels, about three or four inches long, 
all acting tinder that mysterious impulse that prompts them 
to push their course onwards to the lake. “ There is no 
doubt that Eels occasionally quit the water, and, when grass 
meadows are wet from dew or other causes, travel during 
the night over file uunst surface in search of Frogs ami other 
suitable food, or to change their situation.” 

Eels have been know rh, to be frozen and again revive, yet 
they seem iu other ways very susceptible of cold. They are 
not found in the arctic regions nor in the rivers of Siberia, 
{ft oUr latitudes they take shelter from the inclemency of the 
winter by burying themselves in the mud. £But this does 
not always protect them. In February, 1841, during a hard 
frost, large quantities of dead Eels, of the common sharp-nosed 

|r* The family of this gentleman were for many years the lessees of the 
hay at Toome. 
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species, came floating down the Lagan, and were taken in great 
abundance about the quays and Wharfs of Belfast! The tem- 
perature for three days, as observed by Mr. Thompson, was 
them 27£°, which was ten degrees higher than during three 
successive days in the preceding month, when none were known 
to have suffered from cold; but at the time* the Eels were 
killed a strong easterly wind dj-iad up the moisture of the 
banks, and probably occasioned their death by the extreme cold 
arising from evaporation.* The Conger Eels near Cork seem to 
have suffered from a similar Cause, at the same time. I 

Passing by the Remora (Fig. 192), the representative of 
another family { Echeneidce ), ai'ft whose singular sucking-disc, 
placed on the crown of tho head, has been already referred to 
(p. 237), we come to a family ( Cyclopteridce) in which the 
ventral fins are not wanting, as in the Eels, hut are united 
beneath tho body and form a concave disc, by which the fish 
can with ease adhere to stones or other bodies. J Of Jhis group 
the Lump-sucker ( Gyclopterus hmput, Yig. 2QP) is the best 



Fig. 200,— Lump-bucks ft. 

known species, as his uncouth shape, red eyes, and body in 
which bright tints of blue, purple, and orange, straggle for 
precedence, arrest the attention of the most incurious. We 
have taken in rock pools the young fish when less than an 
inch in length, and by changing the sea-water regularly, have 
kept them alive for several days, and have thus had oppor- 
tunities of observing the rapidity with which they could adhere 

* Annals of Natural History, 1841, Vol. Vii. p. 75. 
j- F. M. Jennings, Idem, p. 237. 
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to the sideB of the gloss vessel in which they were kept, or 
cast themselves free and pursue their course. Many of these 
marine creatures are highly interesting objects for observation, 
and after being kept for a day or two, may be returned to the 
sea uninjured; bo that death is not the necessary consequence 
of their temporary imprisonment. 

Pleuronectidce.* — To this family belong the Plaice ( Platessa 

vulgaris , Fig. 201), the 
Flounder {Platessa jlesus ), 
the Sole (Solea vulgaris ), 
and otl^cr well-known flat- 
fish. Few are perhaps 
aware of their importance, 
regarded merely in the 
light of a marketable com- 
modity. It is stated that 
for Turbot (. Rhombus 
maximus, Fig * 202) brought to the London market, the 
Dutdh are paid £80,000 a-year; and that the Danes receive 



from £12,000 to £15,000, 
a-year for sauce for this 
luxury, extracted from one 
million of lobsters taken on 
the shores of Norway.! 
Tlio Turbot is considered 
to have been the Rhombus 
of tbe ancient Romans; 
and Juvenal alludes in his 
“ Satires ” to one of enor- 

f ous size, taken in tile ( reigh of Domitian, who ordered a 
msultation ci the senate, to devise the best mode of bringing ' 
to table: — f 



Fig. 202 .— Tdhbot. 


“ No vessel, they find fit to hold such a fish, 

And the senate's omvoked to decree a new dish.” 

tie next family ( Oadidoe ) contains a number of BpecieB 
eH yield a most abundant supply of nutritious food, and 
pve employment even on the British coasts to many thousands 
[hardy boatmen and mariners. It includes the Cod {Fig. 
i3), the Haddock, the Whiting, the Hake, the Ling, and 

* The term is compounded of two Greek .words, signifying to swim on 
one side, which is the well-known movement of these fishes, 
t Encyclopaedia Brittanies. 
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others, The common Cod ia bo very voracious, that five- 
and-thirty crabs, none smaller than half-a-crowri, have been 



Fig. 203 . — Cop. 


taken out of the stomach of one fish.* * * § But this very voracity 
makes the capture more easy, as almost any' bait is acceptable. 
The great value of the Newfoundland Cod fishery is well 
known. The produce in 1836 was 860,354 quintals of fish,f 
each quintal being a hundred pounds. The oil which they 
yield is also a product of commercial and medicinal importance. 

Clvpeida*, the family of the Herring %. — Evefy reader of a 
newspaper must be familiar with the te*m, “ Whitebait din- 
ner,’^ as indicating a repast held in high estimation bf the 
Lord Mayor and Aldermen of London, and by tho learqed 
Fellows of the Royal Society; and*for which the ministers of 
tho Sovereign pa j annually a visit to Blackw&ll. This little 
fish (Fig. 204), so prized for its delicious flavour, was formerly 



Fig. 201 — W niTEiiA it. 


* By Mr. Coucli. Yarcll, vol. ii. p. 145. 

t Penny Cyclopaedia. * 

t In the Cod, the Haddock, the Whiting, and other fishes belonging to 
the families we have been considering, the ventral fins are immediately 
below the pectorals. In the Herring, the Salmon, the Pike, and others 
Monging to families now about to be enumerated, the ventral fins are 
attached to the abdomen, and are situated far behind the pectorals* Ibis 
circumstance enables us to divide such of the soft-rayed fishes (malacop* 
terygii), as are possessed of ventral fins into two groups — the abdominal 
and si ib-brachial, according to the situation of the tins. 

§ “ Feasts which would have made the icthyopliagous epicures of old 
die of envy.” — Forbes and Sfratt's Lycia, vol. ii. p. 91. 
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to be the young of the Shad, but has now had its 
^cltMlhs established by Mr. Yarrell to rank as a distinct species 
( Chtpea alba). The Sprat (Chtpea spraltus)* another member 
of thei same family, iB valued, not so much for its delicacy as 
fpr its extreme abundance, It is taken during the winter 
months; the coasts of Kent, Essex, and Suffolk being those 
which" are most productive* It is not need only as an article 
of food: after that demand has beeif fully supplied, the num- 
bers are so great that the fish 1 b used as manure. Many 
thousand tons are in some seasons sold to* farmers, at sixpence 
to eightpence per bushel, lor this purpose; forty bushels of 
Sprats being spread over an pgre of land.* 

The Pilchard (Clupea ptlchardus), another of the family, is 
even more important. The number of •persons to whom this 
fishery gives employment on the Coast of Cornwall has been 
estimated at 10*521 ; and the capital invested in boa tenets, 
and cellars foi* curing, at £441,215. The quantity tgg&n is 
sometimes incredibly large, “ An instance,” says Mr. Yarrell, 
“has been known where ten thousand Ijogsheada have been 
taken on one shore, in one port, in a single day ; thus providing 
the enormous multitude of twenty-five millions of living crea- 
tures drawn at once from the ocean for human sustenance. V1 f 
The Vast multitudes in wliich*thoy occasionally appear realise 
the description of the poet: — * 

41 Forthwith the sonn&s and seas, each creek and hay, 

With fry innumerable swarm, aud shoals 
Offish that with their fins ‘and shining scales, 

Glide under the green wave, in sculls that oft 
Sank the mid sea.” — M ilton. 

Ranking still higher Ms an object of national importance is 
the Herring fishery, jpvhfch gives occupation to thousands 
around the British cjpusts, and supplies .to hundreds of thou- 
sands a cheap and favourite article of diet. The space to 

* Yarrell 

f This calculation is made on the supposition that each hogshead con- 
tains 2,600 fish, which is about the average quantity. It is stated by R. 

Couch, Esq. in a paper read by him before the Penzance Natural History 
pod Antiquarian Society, that the number of hogsheads exported for the 
hist tea years amounts to 176,168, and upwards of a third more is used 
for home consumption. During the present ye^r, 3$, 950 lihds. have been 
exported — 3,052 of which were sept to Gepoa; 8,499 to Leghorn; 1,3G8 
to Civita Vecchia; 13,309 t* Naples; and 7,731 to the Adriatic. — Fen- 
Gazette, 1 9th F*b> 1847. 
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which we are necessarily restricted compels us to limit our 
notice of this well-known fish to one- single point 9 in its eco- 
nomy — its appearance on our coasts. 

By Pennant, the approach of the Herring (Clupeq harengue) 
lias been described as that ofto mighty army, which, coming 
from the arctic eircle, divides at the SHbtlancJ Isles into two 
great bodies, one of which fills tike creeks and bays df the 
cast coast of Britain, white tide other, passing along the west, 
separates towards the jiorth of Ireland into two divisions — 
“*ne flf which takes* to the»wes^ra side, and is scarcely 
perceived, being soon lost in the immensity of the Atlantic; 
but the other, which passes iqfo the Irisfr Sea, rejoices and 
foods the inhabitants of the coasts that border on it.” 

This account, though circumstantial, is altogether incorrect. 
Tlio Herring doos not abound in the arctic seas; and tl^ 
division of the mighty army into brigades whkh pursue their 
way along the eastern and western shores, is purely imaginary. 
The Herring does perform a migration, by t of a Jimited range. 
It comes to the shares for the purpose of spawning;* the 
increased temperature and greater supply of oxygen being 
necessary for the development of the young. The ova being 
deposited, the Herring forsakes the shore for the deeper 
water, where it habitually dwelftj. It is not a visitant from 
a distant region, hut a constant dweller in our own seas. It 
comes to the coast for a specific purpose, and that purpose 
being fulfilled, it again retreats to the deep watgr. 

The Pilchard was, like thef Herring, supposed tp migrate 
from remote seas. Modern rosearch lias stripped the history 
of both fishes of much that was marvellous; but the mpre 1 
emotion of wonder which is thus destroyed, is on a little 
reflection succeeded by one of a deeper* more reverential, and 
more abiding character. Under the i n^ulse of the law by 
which certain speqies of fishes are, at successive seasons, im- 
pelled to approach the shores, the most effectual means are 
provided for the continuance of each of the several kinds; 
and while the perpetuation of the species is thus secured* 
man is furnished with a varied and successive supply of food* 
abundant, nutritious, and brought from the depths of the 
ocean within the sphere of his activity and skill. This , 
stantly recurring yet ever varying phenomenon has in Hi 
nature nothing of chance. It is a beneficent law, and reveals; 
a beneficent Author. 



252 ( INTRODUCTION TO ZOOLOGY. 

Satmonida — The Salmon is the acknowledged head of a 
well-known* family of fishes. Among them is one that by 
common observers is referred to a different race, and is not 
infrequently called the “ Freshwater Herring,” We refer to 
the Pollan (Fig. 105), an Irish fepecies found in Lough Derg, 



Fig. 205 . — Pollan. 


Lough Erne, cand Lough Neagh, and first described by Mr. 
W. Thompson, as distinct from other species of the same genus 
inJLochmaben, and in the Cumberland lakes.* It approaches 
the coasts in large shoals, not only during spring and summer, 
but when the autumn is far advanced. In September, 1834, 
the greatest “ take’ * of Pollan ever recollected at Tjough Neagh 
took place, where the Six-mile- water enters the lake. “At 
either three or four draughts of the net, 140 hundreds, — 123 
fish to the hundredf — ° r 17,220 fish, were taken. More were 
taken at one draught than the boat could with safety hold, and 
they had, consequently, to be emptied on the neighbouring pier. 
They altogether filled five one-liorse carts, and were sold on 
the spot at the rate of 3s. \d. a hundred, producing £23 6s. 8 d. 
They are brought in f quantities to Belfast, and when the 
^jfepply iB good, the very of ‘fresh pollan* prevails even to a 
greater extent thaq that of ‘fresh herring, 1 though both fishes 
are in season at the same period of the year.” 

Ip the nets with the Pollan are taken the Common Trout 
(Sahno fario ) and the Great Lake Trout (Scdmo ferox). There 

*The local name is Pollan, which has been retained in the scientific 
appellation, Correyomu Pollan. The information given respecting the 
fish is entirely derived from Mr. Thompson’s researches, as republished 
in Yarrdl’a Pishes, 2d edition, vol ii., p. 156. The figure is copied from 
that originally published in Annals of Natural History, vol. ii. 

t The English long hundred is six score, or one hundred and twenty. 
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is a variety of the former called in the neighbourhood of Lough 
Neagh the Gillaroo Trout, and said by common rumour to 
have a gizzard like that of a fowl. This notion must have 
originated in common observers having mistaken for a gizzard 
the skin of the stomach, which becomes hardened, possibly 
from the large ^umbers of a univalve sfiell (Paludtna impura) 
used as food. The Great Lake Trout sometimes exceeds a 
yard in length and thirty -1 pounds in weight. The large 
individuals are knqjyi at Lough Neagh by the name of 
Buddaghs, and the smaller aB J Dolacharw. 

Among the delightful fictions of the Arabian Nights 9 
Entertainments is one of a lake, in whosP waters were fishes 
of four different colours. Local causes seem to act upon the 
colour of the commoif Trout, so as to produce effects scarcely 
less surprising. This fish is distinguished for its bright and 
speckled skin; but we have scon, at Lough Khtrine, Trout so 
black* that they seemed as if they had gone ftito jnouming. 
Tho author of “Wild Sports in the West” mentions a similar 
circumstance with regard to the trout of a small lake ill tho 
county of Monaghan, the wat£r being bounded on one shpre 
by a bog, and on the opposite by a dry and gravelly surface. 
On the bog sidtf the Trout are dark and ill-shaped; on the 
other they ajpe beautiful and sprightly, like those inhabiting 
rapid and sandy streams. “ Narrow as the lake is, the fish 
appear to confine themselves to tliuir respective limits — the 
red Trout being never found upon the bog moiety of the lake, 
nor tho black where the under surface is hard gravel. ’ 9 

But the brief space which we can devote to the Salmonidce 
renders it needful that we should proceed at once to the most 
important of the family, the SSlinop [Salmo solar). 

During the floods of winter and tiarly spring, this fish 
descends the river to the sea, loan and ill-conditioned, and * 
returns in a few months, plump, well-conditioned, and greatly , 
increased in size, from the abundance of food derived from 
small Crustacea, fishes, and other marine animals and their 
ova. It is on their return from the sea for the purpose of : 
spawning that the Salmon are taken. This occurs during 
the summer and autumn months, tho precise time being " 
different in different rivers. J 

Impelled onwards by the instinct which prompts this 
migration, tho Salmon endeavours to surmount all obstacles \ 
that lie in its course, and flings itself over ledges of rock ten ; 
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feet of more in height above the surface of the water. It'is 
said that at the fells of Kilmorac, in Inverness-shire, the 
Frasers of Lovat, the lords of the manor, caused this power to 
he occasionally exhibited in & singular manner for the enter- 
tainment of their guests. On a flat rock at the south side 
of the fell, and c blose to the edge of the water, a kettle was 
kept boiling, and the comp&ny waited until a Salmon fell into 
the kettle and was oooked in their presence.* 

We never witnessed the singular spectacle thus recorded, 
but can imagine nothing ifr its way more attractive than the 
drawing of the nets at the Salmon fishery called the Cranagh, 
on the Lower Bann , about a mile below the town of Coleraine. 
As the fishermen pull the net nearer to the shore, the struggles 
of the fishes in their efforts to escape, dnd now and then the 
vigorous leap which sets a captive free, arc in the highest 
degree exciting: During two days which we spent there in 
June, 18^3, the value of the fish taken, estimated one 
shilling per lbo, exceeded £400. By a relative, who had at 
that lime the care of the fishery, we were informed that on 
the 5th of July, 1824, four hundred Salmon were taken at one 
“haul,” and three hundred and fifty at the next, The entire 
weight of the fish captured that day amounted to iwo tons. 

The fish are packed in ice, and are thus brought to market 
in good condition. But several years ago, when this practice 
was unknown there, it is Said that the enormous number of 
1,500 Salmon* were taken at a single pnll, and sold in Coleraine 
and the neighbourhood for three farthings per pound. 

It was formerly supposed that the young Salmon fry 
descended to the sea the, same season they escaped from the 
egg, and returned later intiie year, their growth having been 
extremely rapid. But by a number of experiments and 
observations, made’ with great care, and ingeniously varied, 
tiiia has been proved by Mr. John Shaw not to be the case.f 
The young fry does not go down to the sea until after it has 
completed its second year, nor docs it until then assume what 
Mf. Shaw terms its migratory dress. 

tyh&t then is its appearance during the earlier period of 
. existence? From the time it is one inch in length it has 
jMn common with different species of Trout — the lateral 
Sharkings that have been considered as characteristic of the 

* Bfudie'a British Naturalist, 
t Transactions of Royal Society, Edinburgh, 1840. 
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Parr. These it retains until it has completed its second 
year, and reached the length of six or seven inches. These 
markings then disappear— the old name is laid aside with the 
old dress — and it is in future known, not as the Parr* but as 
the Salmon molts or fry. The fish* therefore, which has 
hitherto been galled the Parr* and be&eved^o be a distinct 
species* proves to be merely the early state of the Salmon; 
and thus one name is struck from our list of native species.^ 

A remarkable facj ,ia mentioned by Mr. Shaw* that*' the 
milt of a single male Parr** whose entire weight may not 
excoed one ounce and a-half, is capable, when confined in a 
small stream, of effectually impregnating 111 the ova of a very 
large female Salmon.” 

The young fry are descending the rivers in March, April* 
and May: a fact referred to in popular couplets: — ^ 

“ The floods of May • 

• Take the smolts away.” * 

They most generally return to their, native rivers. The 
fishermen acquire such habits of quick? and accurate observa- 
tion, that thoy point out with facility one that is a stranger, 
and name, in most cases, the place from which it came. This 
we have repeatedly seen them do at the fisheries on the Bonn, 
and so pronjptly and decidedly* as to show they entertained 
no doubt on the subject. 

EsocidoB . — The Flying-fish is nearly allied to the present 
family, that which is represented by the Pike (Esox Indus), 
This is a strong, fierce, active, and voracious fish, of whose 
audacity many stories are told. Gesner relates that a Pike 
in the Rhone seized on the lips of a Mule that was brought 
to water, and that the beast dfew fish out before it could 
disengage itqfdfi* “ At Lord Gower’* canal' at Trentham* a 
Pike seized the head of a Swan as she was feeding under ^ 
water, and gorged so much of it as killed them both; the 
servants perceiving the Swan with kB head under water for a < 
longer time than usual, took the boat and found both Swan 
and Pike dead,” | 

It was formerly a rare fish in these countries; so much so, 
that Edward I. fixed its value higher than that of Salmon f 
and ten times greater than that of the best Turbot or God; ; 
and, in the reign of Henry VIII. a largo one sold for double * 

* Yarrell, vol. i. All the information here given on the Pike la “j 
derived from that author. v 
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the price of a house Lamb in February, and a Pickerel, or 
small Pike, ( for more than a fat Capon. 

“ Pliny considered the Pike as the longest lived, and likely 
to attain the greatest size of any freshwater fish. Pennant 
refers to one that was ninety years old; but Gesner relates 
that, in the y&ar 1497, a Pike was taken yX Hailbrun, in 
Suabia, with a brazen ring attached to it, on which were 
these words in Greek characters: *1 am the fish which was 
first c of all put into this lake by the hqnd of the Governor of 
th©13nVveTse,FTedeT\ckll.,th:e5thof October, 1230 Th\a 
fish was, therefore, 267 yeaTs old, and^was said to have 
weighed 350 lbs. ^The skeleton, nineteen feet in length, was 
long preserved at Manheim as a great curiosity in natural 
history. The lakes of Scotland have produced Pike weighing 
jjfilbs. weight; and some of the Irish lakes are said to have 
afforded Pike of 70lbs.” 

Cyprinidce — The family of the Carp includes the Minnow, 
the Bleak, the RudfJ, the Bream, the T6nch, the Gudgeon, 
and “other wcll-knowir freshwater fishes* The Golden Carp 
(Cyprinus auratus ), or Gold' and Silver-fishes, as they are 
more generally called, have been originally imported into 
these countries, but authors are not agreed- as textile precise 
year. The Carp (Cyprinus darpio) itself iB also a naturalised 
species, but introduced at bo remote a date that, in the “Boke 
of St. Albans,’ ’ printed at Westminster in 1496, it is men- 
tioned: — “ The Carpe is a dayntous fishe, but there hen but 
fewe in Englonde.” 

The Bream is in such repute ou the Continent, that an old 
French proverb says, "ho that hath Bream in his pond is 
able to bid his friend welcome. r * And it may he inferred from 
a couplet in Chaucer’® Prologue to the CapJ^hury Tales, 
that the feeding and eating of Bream was more in fashion 
in the days of Edward III. than at the present time — 

“Full many a fair f^artrich hodde he in mewe, 

And many a Breme, and many a Luce* in stewe.” 

To one class of our young readers, it may perhaps be more 
interesting to know that from the silvery-looking scales of 
this family of fishes, tlio material is derived for making the 
jfergeous necklaces of artificial pearl which are so temptingly 
Slpayed in the toy-shops. 


* Pike. 
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The remaining fishes belong to Guvier’s first Order ( A can - - 
tkoptcrygii). They have the skeleton of bone, and the dorsal 
fins, ag already mentioned (p. 238), supported in part by rays 
w\nc\v are spmous and. \mdm3ed. In a\\ oi the g\Wa are 
arches, presenting # the pectinated or comb-liko structure so 
well known in our most common and valirable fishes. 

Labridce . — The first family we shall mention is that of the 
Wrasse, of which thefc are many species possessing brilliant 
colours — blue, green, orange, and red — and one a Medite*» 
ranean species, which lias been taken on th# English coast, 
lias s<v many bright tints intermingled in his costniqp, that he 
is appropriately termed the “ Rainbow Wrasse. ” The Dalian 
Wrasse (Labrvs mamlaius) is sometimes taken off the rocky 
parts of the coast of Down dhd Antrim, measuring about 
eighteen inches in length. We have heard it called ip 
Belfast market tlfc “ Old Wife.” In Plymouth market,^ the 
females of tfye Blue or Grey Skate (Jiaia baJtis) are called 
“maids” and “ good wives.” Wo have already mentioned 
the Fishing Frog (Lophius piscatorims, p. 226), a species which 
belongs to another family (Lophiadce), and stated that it is 
also called the Angler, But {hose are not its only names, for 
it has as many aliases as other persons of equivocal character, 
being known as the Sea Devil, and in Scotland by the expres- 
sive, though not very euphonious, appellation of “ Wide Gab.” 

Gobioidat.-} jAmong the Gobies and Blennies of this family, 
there is one species which briugs forth its young alive, and 
is hence called the * * viviparous Blenny* ’ Some are re- 
markable for their tenacity of life. • 

Mugilidm . — In connexion with the family of the Mullet, an 
interesting fact has been established — that the Mugil dido, 
or thick-lipped grey' Mullet of Cu,vior — a species of extreme 
rarity on the southern coast of England — is that which is 
most abundant on the eastern shores of Scotland, and along 
the opposite coast of Ireland. In the Bay of Belfast they are 
very plentiful, especially where tho waters of the river Lagan 
mingle with those of the sea. Mr, Thompson states that, on 
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1st of May, 1838, 7 cwt. of these fish were taken at a single 
draught of the net; and on tho same night, 9 cwt. wero 
secured by tho crew of another boat. A Mullet of large size 
will occasionally weigh so much as 10 or 12 lbs.; and one 
specimen is recorded as being so much as 14|-lbs.* 

The Mullet ftas believed by the ancients to be the most 
innocent of fish, and one tftat did not select as food anything 
that had life. But the Grey Mullet of Belfast Bay has liahita 
so very much the reverse, that Mr. Thompson remarks, after 
an examination of the stomachs of many individuals, that 
they presented “many hundred-fold greater destruction of 
animal life than li^had ever witnessed On a similar inspection 
of the food of any bird or fish. From a single stomach he 
had taken as many univalve and bivalVe mollusca as would 
Jdl a large-sized breakfast cup; so that one of these stomachs 
may justly be Regarded as quite a storehouse to a concholo- 
gist.’ 7 1$ clear moonlight, and by day, Mullet of evciy size 
often clear the net, sometimes springing five or six feet over 
it, ahd whon one has set the example, nearly all are sure to 
fojlow it. Having Burmountett the meshy barrier, they some- 
*™os take two or three additional leaps, and skim the surface 
beautifully, before again subsiding beneath It. '• 

icmioidei.f — We shall not dwell on the funnily of the 
Riband-shaped fishes, as it contains but about half-a-dozen of 
native species, and but little is known respecting tlicir habits; 
w© shall merely quote one fact to show how appropriate is 



Fig. 20fi.— Red Bakd-fish. 


their name. A specimen of the Red Band-fish (Cepola ru- 
kescens, Fig • 206), as we are informed by Mr. W. Thompson, 

* On Fishes new to Ireland — Annals of Natural History, July, 1838. 
From this paper the information here given on this Mullet is extracted, 
f The term denotes like a band or stripe. 
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was, in November, 1837, when penny postages were un- 
known, sent to him through the post-office, although nineteen 
and a half inches long; it was folded up like a riband, and 
passed in a franked letter, of the ordinary size and legal weight 
— under an ounce.* A dead specimen of another was picked 
up on the beach at Cairnlough, County Antriifi, in 1836, by 
Dr. J. L. Drummond, author of Letters to a Young Natura- 
list; and being transmitted to Belfast, was found to be so 
perfectly unique as 1ft require the establishment of a hew 
genus for its reception. Som& of 4th e young for whose use 
this little hook is especially written, may ygt, in like spanner, 
he so fortunate as to enrich our* Fauna wit! species of which 
no other specimens are extan t.f 

Scomberidas , — The ftext family contains the Opah, the 
Dory, and the Sword-fish, all of* which have been already, 
mentioned (p. 236, 233). To this helongs*tho Pilot-fish 
(NaucMes factor. Fig . 207), celebrated for iti atyen dance 



Fig 207.— Pilot-fish. 


on the large Sharks, and supposed by the ancients to liavo 
pointed out to navigators their desired course, and homo 
them company during their voyage. * Here also must be 
placed the Bonito (Thynnus pdamys) <fhe of the ruthless 
pursuers of the Flying-fish; 
and the Tunny ( Thymus vul- 
garis, Fig . 208), a fish of 
large size, though hero repre- 
sented by a very diminutive 
figure. One killed at Inverary Fig. soa— T urk*. 

* Magazine of Natural History, 1838. 

f It was described and figured by Mr. \V. Thompson, in the Trans- 
actions of the Zoological Society, vol. ii. ; the species being named in 
honour of the discoverer, Echiodon Drummondiu 
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weighed 460 lbs., and measured seven feet ten inches in 
length. These fish visit the shores of the Mediterranean in 
great shoals, and give origin to an extensive and valuable 
branch of commerce. 

Both the species just mentioned swim near the surface, 
are great consfiimers of oxygen, and maintain a high tempe- 
rature. The Tunny is always spoken of by the fishermen of 
tho Mediterranean as warm-blooded; and Dr. Davy* mentions, 
thaf ho has known the temperature of „the Bonito to„bc 99°, 
when the water at the surface' of the sea was only 80 *5. Wo 
have here, therefore, a curious example #f a fish with blood 
as warm as that Of a man. * « 

Highly prized, though of so much smaller dimensions, is the 
Mackerel (Scomber scomber) of our owh shores. Mr. Yarrcll 
-states that the success of this fishery, in 1821, was beyond 
all precedent. h “ The value of the catch of sixteen boats from 
LowestofFe, dn the 30tli of June, amounted to £5,252\ audit 
is supposed that thfc-re was no less an amount than £14,000 
altogether realised by the owners and ‘men concerned in the 
fishery of the Suffolk coast.”' A favourite bait for this fish is 
a slip of red leather or scarlet cloth ; and a scarlet coat has 
therefore been called a Mackerel bait for a ‘lady/ 

Sparidce. — The Sea Breams (Pagellus cenfrodontus) arc 
furnished with strong jaws, and a great profusion of rounded 
teeth, by means of which they grind down the shells of tho 
mollusca om which they feed. The Stickle-back ( Gasterosteus , 
Fig. 187), and the Gurnard (Trigla) exhibit a peculiarity of a 
different kind. The head appears as if mailed or armed, and 
hence the term Loricaii , indicating this peculiarity, is that 
by which they are distinguished, The species known as the 
“Fifteen-spined” [ante, p. 230) inhabits the sea, and is 
apparently fond of coming to the surface in fine weather, for 
we have taken it in a small towing-net, and on one occasion 
we saw it captured by sudden plunge of the hand into the 
wtftisjfc The Gurnards emit a peculiar sound when taken from 
-tjpl water; and hence one of them hears tho appellation of 
$Nhe Piper,” and another that of the “Cuckoo Gurnard. ”f 
* Researches Philosophical and Anatomical. 

V f The mode in which this is said to be done has been mentioned at p. 
£9. The “ Drum-fish” of the United States is so called from its loud 
Shimming noise. It is sometimes found three feet in length, and 35 lbs. in 
freight ; in calm weather the sound which it emits is heard at a considera- 
ble distance. 



FISHES. 


, 261 

The Dactyloptcnis of the Mediterranean (Trigla volitans , 
Linn. Fig . 209) is a very singular and beautiful species, 
swimming in alioals, and sometimes rising out of the water in 
the manner of the Flying-fish, expanding at the B&me time 
its pectoral fins, which are large and transparent, of an olive 
green, with numerous bright blue spots.* * 



Fig. 20 C J.— Dactylopteiujs. 

Perddon . — The last family we shall mention is that of tho 
Fcreli*(Peraz fluviatilis ), under which are included^ the true 
Mullets of the Mediterranean; one of tb^se, tli£ striped Red 
Mullet (Mulius mrniuletus), is a constant inhabitant of* tho 
southern shores of England. ISo much were they prized by 
tho Homans, that a Mullet of six pounds weight is said to 
have been sold for a sum equal to £48; one still larger, £64; 
and even £^40 were given for* three of very unusual Size, 
procured on the same day, for a. repast of more than usual 
magnificence. The Porch is common throughout all tho 
temperate parts of Europe, and is one of the most beautiful 
of all our freshwater fishes. The bright vermillion of the tail 
and lower fins contrasts strikingly with the markings and 
tints of the other portions of the body. It is a bold and 
voracious fish. Mr. Jesse tcllS us # tlfat he had placed some 
Perch in a vivarium (an artificial pond), and in a few days 
they came freely and took worms from his fingers. 

It is interesting, in regarding the class of fishes, to con- 
template the variations of structure whicn connect it with 
other groups, both of higher and of lower rank in the animal 
kingdom. We have seen (p. 239) that one small fish — the 
Lancelet — lias been described as a mollusk. There is another 
— the Lepidosiren — which has been regarded as a reptile. 
Perfect unanimity does not prevail among naturalists with 
regard to its true place, but following Professor Owen, we 
include it among the fishes. Of this animal two species arc 
at present known — one found in the river Gambia, the other 
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in the Amazon. That of the Gambia (X. annectens, Fig. 210) 
inhabits a £art of the river which overflows extensive tracts. 

Such individuals as do 
not follow tho retreat- 
ing waters, escape fron 
the sqprching rays • 
the African sun 1 
burrowing in the in 
which is sooii | h* 
hard above ' tin, * 
Tligre they remain 
a torpid state, 
the return of the, r\ 
Reason again awakes 
them to activity.* 

Wo have endeavoured, with great brevity, to exhibit one 
class out 4 of ‘the many by which “the world of waters 1 * te 
peopled. Bu£ our knowledge of the recent tribes is imperf 
unless we add to it that of the extinct; -and, accordingly, t 1 
study of the fishes found in a* fossil state is a subject of hi 
philosophical research, involving as it does the question 
only of what were, their forms, but what were th/3 conditions 
undter which they existed. 'To this inquiry M. Agassiz, of 
Neufchatel, lias devoted himself; and, in tho vast series of 
investigations which it rtvquired, has combined the discrimi- 
nating eye of the naturalist and the profound generalizations 
of the philosopher. By him atl fossil fishes are arranged in 
four primary groups, according to the form of their scales: — 

1st, Ganoid, with scales shining, as the Sturgeon. 

2d, Placoid y with scales Broad-plated, as Sharks and Bays. 
3d, Ctenoid, with "£§les comb-shaped, as tho Perch. 

4th, Cydoidy with scales of circular or smooth edges, as the 
Cod and Herring ,,f 

The researches of Agassiz have led him to infer, that there 



* For details connected with its organization, vide Professor Owen’s 
Lectures, and Memoir in Trans, of Linn. Society, voL xviii., part iii. It is 
by him as the representative of a distinct order— Frotopter i— 
dug a position between tho one containing the Sturgeon and that 
Jie Sharks and Bays. 

l7««*ese terms are all derived from the Greek ; the litoral meanings being 
~ r those which arc here given. 


-warded 

m 



jL'iHHfjy, 263 

• 

a constant correspondence between the characters of the 
scales and tlie internal organization of the fish. * 

AVlion the number of fishes now living and possessing scales 
( I’ these different forms, is compared with the number of those 
a\ ddh formerly existed, we find that species and genera, which 
in uuntless multitudes swam in the occai! which then covered 
mi existing continents, have long since passed away. Those 
win v' vestments of enamel have bid defiance to the hand of 
Time, exhibit, sculptured on their scales, ^ornaments of micro- 
seo' h IJbauty and diversified pattern. As an example of the 
sin^.Jar forms presented by some of these fossils, we shall 
quote one brief paragraph, descriptive of Tlome of the fossil 
ii'.lie; of the Old Rod Sandstone. 

stranger assemblage of forms lias rarely boon grouped 
•; —creatures whose very typo is lost — fantastic and 
and which puzzle the naturalist to assigu them even 
1 /, b'.ss; — boat-like animals, furnished with* oars and a 

ruducr; fish plated over like the Tortoise, above anil below, 
wi;ii a strong armour of bone, and furnished with but one 
riuMov like fin; other fish, less •equivocal in their form, but 
with Urn membranes of their fins thickly covered with scales; 
at i ires bristling over with thorns; others glistening in an 
"Ucd coat, as if beautifully Japanned — the tail, in every 
•e iiinoiij^ tlie less equivocal shapes — formed, not equally 
is in existing fish, on each side tie central vertebral bone, 
chiefly on tlie lower side, the hone sending out its dimi- 
>hcd vertebra) to the ext rente termination of tfio fin. All 
liie forms testify of a remote antiquity — of a period whoso 
* fashions have passed away. * The figures on n Chinese vaso 
or an Egyptian obelisk are scarce! v more unlike what now 
exist in nature thau the fossils of tile lower Old Red Sand- 
stone. ’ ’* # 

Note. — On the Improvement of Fisheries, the Education 
of Fishermen. — In an economical point of view, Zoology could not be 
turned to bettor account. Ilian in the right direction and promotion of tlie 

* From a delightful and highly -instructive volume entitled, “The Old 
lh‘il Sandstone, or New Walks in an Old Field," by Hugh Miller. The 
first chapter tells us that the author was himself a working man, and 
describes “ the quarry in which he wrought.” It was while labouring in 
that lmmblo vocation that his attention was first roused to the fossils of 
the “ Old Ked Sandstone;” a formation with wliich bis name is now indis- 
solubly connected. 
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fisheries. This was forcibly put forward by Mr. H. Ball, in 1839, in a 
lecture delivered before the Boyal Zoological Society of Ireland,* in which 
he showed how much science might be made to conduce to the welfare of 
fishermen, by affording them information on the nature and habits of fish, 
their migration, and food^ viewed in connection with the geological character 
of the coast. Ilf at the same time proposed a plan for imparting to them 
scientific and practical instruction by means of nomadic or wandering 
schopls. 

Subsequently the application of science to ’oar fisheries has been ably 
urged, both in Londonf and Dublin, { by that eminent naturalist, Professor 
Edward Forbes. Hqfhas shown # that the North Atlantic Ocear. may be 
divided into certain zoological provinces; that each province owes its 
characteristic features to geological chauges which occurred in a certain 
r order; and that “the dispositions of the great sea-fisheries of Europe 
depend upon th<P disposition of tho existing zoological provinces of the 
European .seas.** To the last point the learned lecturer called particular 
attention, and strongly' advocated scientific inquiry properly directed, and 
the training and instruction of fishermen, as suggested by Mr. Ball. 

- Tho great importance of this subject in its bearing upon the British 
fisheries, and more especially upon those of Ireland, gjves additional interest 
to the following extract from the Thirteenth Report of the Commissioners 
of National Education iu Ireland, 

“ VII. 33, The same practical character which we are anxious to give 
to our country schools, by the mixture of agricultural with literary instruc- 
tion, we shall endeavour to give to such of our own schools as are situated 
on the coast, by uniting instruction more peculiarly applicable to maritime 
districts, with the ordinary , school education. With tlie view of promoting 
this object, and of testing its practicability, we have made a larger grant 
towards the establishment of a school in tbe town of Galway, at the fishing 
station callod the Claddagh. In this school it is proposed that the pupils 
shall devote a portion of their time to acquiring a knowledge of navigation 
and of the art of fishing, and shall be employed in manufacturing nets and 
the various other articles required by fishermen in their trade." 

* Saunders's News-Letter, 24th May. 183d. 

t At tho Royal Institution, 14th May ; sec Athenaeum, 22d May, 1847. 

t Before Zoological Society of Ireland, Saunden'B News-Letter, 29th May, 1847. 
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. CLASS II. • 
REPmiA.—REpTltES. 


The Class Reptilia constitutes another of the great groups of 
vertebrated animals. Respiration is effected ift some of the 
Reptiles by lungs and gills; in others, by lung^only, The 
blood is cold. The heart consists of tty-ee cavities. The 
young are produced from eggs. * 

The great majority of these c Matures are regarded by map 
with suspicion and distrust; yet there is no class of vertebrated 
animals which presents the same variety of form and structure. 
Among quadrupeds, the tiny Field-mouse (Mus messorius) 
that suspends her nest from a blade of corn, resembles, in all 
essential points of structure, the ponderous elephant. Among 
birds, in like maimer, the diminutive Wren claims a place in 
the Bame phalanx with the majestic Condor of the Andes. 
Rut who, except the naturalist, could venture to affirm that 
the flexile Snake should be class-fellow to the Shell-covered 
Tortoise? * % 

Reptiles arc most numerous in the countries of the torrid 
zone, a few r only being found in those «of more temperate 
regions. It lias been well remarked, that, “ they can more 
easily bear tlie rigours of a severe* winter than suffer the 
absence of a hot summer.’ * The number of living species 
which is known and described amounts to six hundred and 
fifty-seven, They arc divided by Cuvier into four orders; 
and, although some changes have been proposed by naturalists 
whose opinions are entitled to great respect, it will better 
suit the simplicity which is desirable in an elementary work, 
to adhere to the former arrangemeut, and treat of them as 
Tortoises, Lizards, Serpents, and Frogs. 
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The number of species belonging to each of these orders is 
very different, and may be thus stated : — * 


Tortoises ( Testudinuta) 09 

Lizards ( Sauria ) 203 

Serpents ( Ophidjia ) 2 (Jo 

lfrogs \Atnphibia) 120 


067 

It is interesting to remark {be manner in which, according 
to Bcrgliaiis, the number of species diminishes as we pass from 
the sunny region^ of the Bast to the duller and more cloudy 
climes of Western Europe. 'Thus Italy with her islands can 
number forty-seven species; France has tliirty-one; Great 
Britain, fourteen;! and Ireland, it may he added, not more 
'than five. 

It has been stated that the blood of reptiles is cold; or, in 
other words, their power of producing animal heat is so feeble 
th^t we do ifot notice any difference between the temperature 
of their bodies and that of tl\e air or water hy which they are 
surrounded. The same was observed in the preceding group 
of cold-blooded vertebrata — the fishes — but arose from a 
different cause. In the fishes the blood i£ imperfectly 
aerated, owing to tlic small quantity of oxygen with which it 
comes in contact in the grills. In the highest of the reptile 
tribes, which breathe exclusively by lungs, these organs are 
supplied with only a portion of the blood that has circulated 
through the veins; the other portion is returned into the cir- 
culation without being purified by exposure to the air. The 
arteries consequently r contaiji a mixture of blood rendered 
impure by its previous circulation, and blood recently aerated 

* Berghaiis and Joljyston’s Physical Atlas, from which admirable work 
all the information here given, as to the distribution and number of species, 
is derived. 

f Namely, two Turtles, two Lizards, one Blind-worm, two Snakes, two 
Progs, two Toads, and three Newts, 

In a Memoir read before the Royal Society, by Mr. Higginbottom, 
entitled, “ Researches to determine the number of species and the mode of 
development of the British Triton, the author states, that only two species 
of Tritons or Newts are met with in England, and that the animals require 
fpur years to attain their full growth. “ The Triton,” he remarks, “ pos- 
sesses tire power of reproducing its lost limbs, provided the temperature be 
within the limits of 58° and 75° Fahrenheit; but at lower temperatures, 
and during the winter, it has no such power.” Athenaeum, April 3, 1647; 
^nnals of Natural History, July, 1847. 
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in the lungs. “ Hence,” says Professol- Belt “arises the 
circumstance that these animals have what is Sailed cold 
blood; for, as it is from respiration that the blood derives its 
heat and the temperature of the body is thereby sustained, in 
.animals which have more perfect respiration, it follows that 
where this functjpn is hut imperfectly perfonribd, the animal 
lieat, muscular force, and all other functions dependent on 
respiration, will be diminished.”* 

In the last class to^hich our attention was directed — that 
of-fisheS — the circulation throughout life was suited to their 
residence in water. The first we shall notice in the present 
class are likewise fitted for aqu&tp respiratia*. We shall next 
proceed to those which in their very early stages breathe by 
gills, but afterwards by lungs; and thence pass on to those 
whirl i at all periods possess aerial respiration. 


Order I. — AMPI1IBIA. 


“ The swimnyng Fseg, the Toad, the Tudpolo, the Wall-Newt, and the 
water.” — S h aksi* jcau ic. • * 


The Amphibious Reptiles (order Batrachia t of Cuvier) mav 
be separated into two divisions — those which possess both 
lungs and gills throughout tho entire period of life, and those 
which have gills in their young st&tc, and acquire lungs as 
they approach maturity. J The former^ group possesses some 
animals of very singular structure an 4 llabits; aB the Proteus, 
which inhabits subterraneati lakes in the Tyrol, the Axolotl 

* History of British Reptiles — V an Voorst Another of that attractive 
series of works illustrative of the natural history- of 41iese countries. In 
the opiuion of the learned authGr of that wort, the atruetural peculiarities 
of the Amphibia are such ns to justify their being regarded as a distinct 
clans , instead of being merely rariKfed as one of tho orders in Fishes — the 
class Reptilia. Mr. Jennings hasgjiua arranged them in his “ Manual.” 

t From the Greek word signify^? a frog (. Lat . lMtr&chus). The term 
Batrachian means, therefore, a frog-like animal. 

t Those in which the gills are permanent ore termed Pbrkknibrah- 
ciiiatjs (Latin, bronchia, tlic gills, and perennis, permanent, lasting, staying 
all the year round). Those in which the branchias disappear, are termed 
CAnucuiiiANCUiATic, the word caducus meaning perishable, foiling of 
itself, &c. 
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(Fig* 211), the flesh of which is regarded as on article of 
luffury by the inhabitants of the city of Mexico, near to which 
it is taken. It is, however, to the latter group that we wish 
more particularly to call attention,* for in the Frogs, Toads, 
and Newts of these countries, we have the opportunity of 
watching the successive steps by which they become fitted 
for breathing air, instead of continuing to use an apparatus 
adapted, like that of fiahefc, for aquatic respiration only. 



rig 211 .— -Axoloti 


Let us give our attention, in the first instance, to the 
changes which take place in* the eommou Frog (liana tempo- 
raria). The eggB arc deposited at the bottom of a pool of 
water, each egg consisting of a black centra, surrounded by a 
cohering of glutinous matte'r. This covering absorbs water; 
the mass swells, so that the central portions appear like black 
dots, separated from each other by a transparent jolly; and 
owing, as TJrofes&or Bell states, to some partial decomposition, 
and the consequent disengagement of a gas, the entiio mass 
becomes lighter than the surrounding water, and risos to the 
surface. It is in this stage that we have taken some of the 
spawn, and kept it in glqps vCssel^ for the purpose of watching 
the subsequent changes, which are much influenced by the 
temperature of thq* apartment. When the little Tadpole haw 
burst from its prison, the gills begin to developo themselves, 
and increase rapidly im size until they attain their gieatcst 


development. They are now objects of singular beauty when 
viewed through the microscope; fi>r such is their transparency 
that the courso of every globule^ as it passes up or down the 
main stem, or enters the inlets presented by each loaf, is dis- 
j jn atly visible. The delight with which this spectacle is 
warded by children, and the interest they henceforward take 
lithe previously despised Tadpole, arc mattors of which we 
Su speak from personal experience. This period of expan- 
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Bion is, however, more temporary than that of # many of 
our cherished garden flowers. The tufted gills shrink in rise, 
until, like the gills of Ashes, they are concealed within the 
branchial sacs. The little Tadpole {Fig. 212) begins to feed 
on decaying vegetable matter; the tail lps become a large 
and powerful organ for locomotion, and a rapid increase in the 
size of the body is perceptible. After a time the hinder feet 
become developed {Fig. 213); then the anterior extremities 
bud forth.* (Fig* 214)^ the tail shrinks; the form of the 
perfect animal is assumed (Fig. 215); the remaining vestige 
of the tail disappear* (J Fig. 216); and, instead of an aquatic 
animal breathing by gills, and subsisting on vegetables, we 
have a terrestrial animal, breathing by lungs and altogether 
carnivorous. # 



Fig. 212. Fig. 213. 



The food of the Frog consists of insects of various kinds, 
and of small Slugs; the number which is thus destroyed is so 
considerable, that the Frog mighf pro^e'a valuable assistant to 
the farmer or the gardenea* The manner in which the food 
is taken is worthy of notice. In the Frogs, as in the Toad, 
the tongue is doubled back on itselt. The point, covered with 
a viscid secretion, is thrown forwards upon the insect and 
drawn back again with such rapidity as scarcely to be detected 
without careful watching.* 

In some of the countries of both temperate and tropical 
regions there are Frogs which, from their habitation, are called 

* We are informed by a friend, who ha s watched the metamorphosis 
with great attention, that the left fore leg is perfectly developed before the 
other appears. 

f Bell’s Reptiles. 
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Tree-frogp (Hylce, Fig * 217). They are described as beautiful ' 
and active little animals, not unlike in their colours to those 
of the trunks and foliage, and furnished at the end of their 
toes with small cushions or pads, by means of which they can 
adhere to smooth surfaces. Some of them utter a pleasing 

chirps which in the cool 
evenings swells into a 
kind of concert, the 
, jCicadoe and ff Crickets 
taking part in the per- 
formance. * 

The respiration of the 
Frog is not carried eh' 
•by the lungs alone, 
also by the skin; and 
in order that the skin 

Fig. 217. — Tbemroo. UU 7. 1,e f ke £ 

■ moist, and in a state fit 

to perform this important function, the creature is furnished 

rwith an internal reservoir of pure water, absorbed and there 

deposited when fluid is abundant, and given back to the skin 

when additional moisture is required. There ra a peculiarity 

even in the pulmonary respiration: it cannot ,be carried on in 

the Frog by tbe expansion and contraction of the chest, for 

it is destitute of ribs. c The air is taken into the mouth, and 

the nostrils and throat being closed, it is forced down into the 

lungs. As this movement can only be performed when the 

mouth is shut, tlic poor creature would perish for want of 

pulmonary respiration if gagged with the mouth open.t 

The Frog is believed to have been introduced into Ireland 

in the early part of the last c^ttury. The common Toad 

(Bufo vulgaris ) is there unknown, its absence being accounted 

for, according to t popular tradition and song, by the malediction 

of St. Patrick. The Smaller species, the Natter-jack (B. ca - 

lamita), does not appear, however, to have been banished with 

the rest of. “the varmint,” as it is found in three or four 

Idealities in the County Kerry, and at Ross Bay, County Cork. 

Both Frogs and Toads pass the winter in a state of torpidity. 


* At Rio de Janeiro. Darwin’s Journal, p. &4. 
t Bell. Berghatis and Johnston mention that the common Frog 
(Rana temporaria ) is found on the Pyrenees at an elevation of 7,700 
feet. 
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The remaiuder of the British Amphibia belongs to the 
family Salamandridre, aud consists of four specie* of Newts, 
of which one only (Lisaotriton punctatus) appears to be gene-* 
rally distributed in Ireland. In the northern parts it is well 
luown by the name of “ Mankeeper,” and is regarded by the 
uneducated with apprehension, from the^rron^pus idea that it 
is prone to jump down the throaty of any one whom it may 
find sleeping. 

The metamorphosis of the Newts * /^o\ * 

is so similar to thrft* of the* Frogs, ^ <* T - r X VrcS®** 
that bany detail on the subject is 
unnecessary. Thofleaf-liko tufts that I \ 

float in the water {Fig. 2I^J are f J 

ditFerent in form, though alike in \ / 

function. But it is not only in ex- \ / 

ternal figure that the cliangcs of tlie # 11/ 

amphibia are remarkable; those in J 

internal structure are to the physio- II • 

logist even more interesting. The If! 

important function of circulation must fn 

of course be adapted to that of jl 

respiration.^ E^eh change in the I f 

one necessarily involves a corre- \J • 

sponding mddification of the other. Kg. aig. 

It is not our intention to go into a^y 

minute anatomical details; we would only refer to the accom- 
panying figures, to show the* nature and extent 'of these in- 
ternal changes. In the first {Fig. 219) the blood-vessels of 



Pig. 219. 


the Tadpole arc shown in an cavly stage; the second {Pig* ] 
220) in ft more advanced state, and w ith those arteries which !} 
arc to convey the blood to the lungs greatly increased in size. !. 
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Fig. 220. * 

In the third (jFty.Vil) the gills have disappeared, and the 
respiratory circulation is carried on by the arteries of which 
the development was exhibited in the previous figure. 

The Newts, like the 
Frogs and Toads, are 
carnivorous, preying upon 
aquatic insects, lame, 
worms, ami mollusea ; 
nor do the larger species 
hesitate at laying hold 
of and devburing their 
weaker and smaller bre- 
thren. The Tadpole of 
the Frog forms also an 
important item in their 
hill of fare. 

When it is considered 
that all the amphibia 
are harmless to man, 
and many of them actually useful, hy keeping in hounds 
the diminutive assailants of his crops and pastures, it may 
seem strange that they should have been so generally re- 
garded as disgusting and pernicious. Perhaps no individual 
among them has been so slandered as the Toad; and if we did 
not know, in other instances, liow imagination takes the place 
of reason, it might seem incredible that this unoffending reptile 
should have been regarded as “ highly poisonous, and this not 
only from its bite — its breath and even its glance were fraught 
with mischief or death.”* It was natural, therefore, that 

* Bell’s Reptiles. 



Fig. 221. 
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Shak.spcare, living at a time when such ideas were still cur- 
rent, should embody them in liis writings, and speak of the 
Toad as ‘ ‘ loathsome, * 9 “ venomous, * ’ and ‘ € poisonous ; ” * should 
place it first in the cauldron of the witches, and add thereto, 
“ Eye of newt and toe of frog."f 

Such rocords, figuring the nature of the time deceased,’ ' 
arc of high interest and value, for they serve most impressively 
to mark tlic varying phases of popular belief at different epqphs. 
Iij one •passage the pact has, given us a singular though 
erroneous tradition, and a profound*moral truth — 

11 Sweet a»e tho uses of adversity, j 
Which, like the toad, *i£]y and venwnous, 

Wears yet a precious jewel in his head.” 

• As You Like It, Act ii. scene 3.* 

There is evidence of the former existence in these countries 
of a gigantic ropti Ic of the present order. Fronftlie peculiarly 
convoluted structure of its teeth it lias received fibm professor 
Owen the highly descriptive appellation Lnbyrinthodon: a 
term compounded of 4; wo Greek words, signifying “ a laby- 
rinth” and “ a tooth.” It lias left the mark of its footstep^, 
resembling the impression of a hand, on the moist sand-beach 
of the anciertf scan, which sand is now consolidated into what 
is termed “ now red sandstone.* 1 The impressions vanf in 
size; hut those of the hind feet are invariably much larger 
than those of the fore. In some cases their length is so much 
as twelve inches, while that of the smaller is about J^ur inches. 
At the Storcton hill, near Liverpool, on the west side of the 
Mersey, similar marks have been found, along with those left 
by five or six smaller reptiles. 

* u As loathsome ns a load.” — T it. Ani^ jfet. iv, scene 2. 

“As venomed toads .” — Third Pari K. Hunky VI. Act ii. scene 2. 

“ This poisonous Imncli-hackcd toad.” — R ichard III. Act L scene 3. 
f For convenience of reference, tlic passages referred to are extracted: — 
First hitch — 11 Toad, that under the ccjd stone* 

Hays and nights hast thirty- one, 

.Swelter'd venom sleeping got, 

Boil thou fust i’ tlic charmed pot! 

Second hitch — Fillet of a feuny snake, 

In the cauldron boil and hake: 

Eye of newt and toe of frog, 

W ool of bat and tongue of dog, 

Adder’s fork and blind-worm’s sting, 

Lizard’s log and owlet’s wing.” 

Macjieth, Act iv. scene 1. 
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Klg. 222.— Asr atomy or a Snake.* 


Tiie internal structure of one of the Serpents is represented 
in the preceding figure (Fig. 222). We shall only add, tlmt 

* l, tongue and glottis; a, oesophagus; divided at w to show the heart &c. i, 
[stomach; t', intestine; cl, cloaca; /, liver: o, ovary; o ' , eggs; t, trachea; 
principal lung ; p\ undeveloped lung ; of, ventricle ; r, left auricle ; r\ right 
huricle; ttg y left aortic arch; ad , right aortic arch; n', a', ventral aorta; ar t 
gearotid arteries; v, vena cava superior ; re, vena cova inferior; vp, pulmonary vein. 
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t in order to endow these tribes with the greatest 'possible 
flexibility, the number of joints in their spinal column is even 
greater than in the Eels. In the Rattle-snake ( Cmtalus , 
Fig. 223) there are about two hundred; and above three 
hundred have been counted 
in the spine of the Viper 
(Natri.v torquata)'* Thus 
furnished, they can glide 
along with silence and 
rapidity,® climb trees,* And 
leap with considerable vi- 
gour and agility. • 

TIi'* number of Serpents, 
like that of other reptiles, 
increases towards the tor- 
rid zone, while eompava- 
tivcly few are found in 
cold regions. They do not 
appear to advance so far 
■* northwards as Frogs mid 
Lizards. 

“ One of the most cu- 
rious facts in* the distribu- 
tion of Herperfts, viewed in relation to different parts of the 
globe, is their total absence from the numerous isles of the 
Pacific Ocean — a phenomenon the more remarkable, since the 
neighbouring isles forming the great Indian Archipelago belong 
to those regions of tho earth most abounding in >Seq)ents. 
Another interesting fact is, that the Serpents, and indeed nil 
the reptiles of America, arc specifically different from those of 
the Old World; while, on the other fraud, a great many birds 
and several miinimiferous animals of North America are pre- 
cisely the same as those of Europe and a gftat part of Asia.”t 

Some. Serpents live, amid the foliage of faces, some inhabit 
fresh waters, some poisonous tribes live in the seas of tropical 
Asia and New Holland, but by far the greater number are 
terrestrial. According to Sclilcgel, there are at present 265 
known species, and of these only 58 arc venomous; so that 
the proportion of the harmless ophidians to those which arc 

* liogfct’s Bridgewater Treatise, vol. i. p. 450. 

t Schlt'gel, u Kssai sur la Distribution G6ographi<pie dcs Ophidians,” 
as abridged in Berghaiis, Physical Atlas. 
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venomous is nearly as four to one. This is contrary to popular 
opinion, ajid it was especially so in the “ olden time.” Thus, 
whenever Shakspeare mentions one of those animals, it is 
always as a creature to he shunned as hateful or venomous: — - 

11 He is a very serpent in my way; 

Apcl whetesoe’er this foot of mine doth ( tread, 

He lies before me.” — Kino John, Act Hi. scene 3. 

The gigantic Boa-Constrictor belongs to those which arc 
not* venomous. It kills its prey by the enormous compression 
it exerts when coiled round the body of its victim, which it 
then proceeds to swallow entire. The tpeth are sharp, point 
backwards, and fuis retain the food. And here comes into 
use a curious and bountiful provision with which snakes are 

fumfshed. The lower jaw 
is not united to the upper; 
it is hung to a long, stalk- 
shaped. hone, upon which 
it is moveable [Fig. 224); 
and this bone lias also a 
power of motion, being 
attached to the skull by 
muscles and ligaments. By 
means of this .apparatus, 
which is common to all true Scqicuts, they can swallow ani- 
mals larger than themselves. This being done, they remain 

in a quiescent state until 
digestion is completed, 
and the calls of hunger 
again excite them to 
exertion. 

In addition to this 
elaborate contrivance, 
the venomous tribes arc 

Fig. 22*.— Poison API simt™ or b.ttlk- furnished villi poison- 

fangs, ‘ ‘constituting per- 
haps the most terrible weapons of attack met with in the 
animal creation”! (Fig. 225). They are two in number, 
fixed to tlie upper jaw, or, to use more precise language, one 

* Fig. 925.— p, poison gland; its duct terminates in the large moveable tooth or 
fang/; m, muscles which raise the lowor jaw and compress the poison gland. 



,Flg. 224. — Skull of Rattlk-sna*..i;. 



f Jones's Outline of the Animal Kingdom. 
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is fixed to each superior maxillary bone. When .not in use, 
they lie flat upon the roof of the mouth, concealed by a fold 
of the skin. In each fang is a channel, which opens, not at 
the point of the tooth, but near to it, by a longitudinal fissure. 
Through this passage the poison flows. , When the animal is 
irritated the poison-fangs arc erected in a moment; and when 
they are struck into the victim, if is easy to imagine how 
forcibly the poison must be injected into the wound; fo£ the 
powerful muscles wldoh elevate the lower jaw serve at the 
some time to compress the poisou-fthg. 

Behind the large* poison-fang in actual jibo are the germs 
of several others, ready to supply its pracc if accidentally 
broken oft’, eacli of which is soon “ adapted in all respects to 
take upon itself the terrible office of its predecessor.” 

Tlie poison itself is neither acrid nor burning. On the 
tongue it only produces a sensation like that of fatty matter, 
and it may bo swallowed without danger; but introduced into 
the blood in sufficient quantity, it ’cause* death with fearful 
rapidity, though tlic p*ower varies, according to the species and 
other circumstances. To avoid such consequences, tlio best 
precaution is that which is adopted iu those countries for the 
bite of a do£T supposed to bo maj: the immediate cutting out 
and cauterisiag of the wounded part. 

In one genus of the poisonous Serpents there exists a pro- 
vision which puts the unwary on liis guard, and discloses the 
proximity of the dangerous reptile. We allude'of course to 
the Rattle-snake (Fig. 223). Its tail is terminated by a 
scries of horny rings, loosely put together, which rattle with 
the slightest movement of th$ aninjal, and even with the 
vibrations of the tail when the creature itself lies in conceal- 
ment.* * 

Among tlic venomous Serpents is on8 which possesses a 
classical and historical interest, associated as it is with the 
death of Cleopatra — tho Egyptian Naja or Asp (Fig. 226). 
It is at present, much used by the Egyptian jugglers in their 
exhibitions. One of a nearly allied species, the Cobra-di- 
Capello, lias a curious mark on the skin of the nock, not unlike 
a pair of spectacles. A specimen of this Snake vras pre- 
sented to tlic Belfast Museum, by Major Martin (now residing 

* The information here given respecting tlic poisonous Serpents is 
almost entirely derived from dones’s Outline, Carpenter’s Zoology, and 
Milne Edwards’s “ Elemens do Zoologic.” 
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*vt Ardrosfla.il, Ayrshire), who narrated to us the following 
interesting* occurrence: — While stationed in Ceylon, his ser- 
vant one morning* ran into his room, ami informed him that a 
favourite Tien was lying dead in her nest, and that the twelve 
eggs on which ^lie had been sitting were taken away. Sup- 
posing it must have been by a Snake, immediate search was 
made throughout the lien-house and other adjoining premises, 
wlieie. a Oobra-di-Capcllo was found under a piece of wood, 
and was immediately killed; being dj&ned, the eggs were 
found in its belly. Nine out of the twelve eggs were broken; 
the remaining thrf'j wore immediately put* under another Ifcn 
that was sitting, and in due tftne a chick was produced, and 
the race of the feathered favourite thus preserved from 
extinction. 



Fig. 22G, — JSdYTTlAX Naja. 


Some of the great Snakes 
found in Tndia incubate, ni- 
si t on their eggs. This 
fact was obseiwed in the 
ease of a female ( Python 
biviltatm ) in the menagerie 
of the Museum sit .Paris, 
llor body was ‘coiled round 
the eggs (fifteen in number) 
forming a cone, at the top 
( >f \vl li c h w as h or h cad . The 
temperature of the body was 
sensibly augmented while 
incubation, was going on, 
which lasted for nearly two 
months. During the whole 
of this period sin* ate no- 
tin’ ng, but drank greedily 
several times. As soon as 


the young were hatched she left, them to themselves, evincing 
no further affection for the offspring over which she had so 
sedulously brooded.* 

The remains of Serpents of this tribe, and of that of the 
; Boa-Constrictor, have been found in the London clay, thus 
proving the former existence in these kingdoms of reptiles 
which are now only known in tropical countries. No Snakes 


* Annales dcs Sciences Naturellcs, tome xvi., p. fio, Quoted in Note to 
Jenyns’s Edition of White’s gelbomr, p. fi!). 
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of any kind whatever exist in Ireland. In England, the 
harmless tribes arc represented by the Common or Ringed 
Snake (Natrix torquata ), and the venomous by the Adder, 
or Common Viper ( Pelivs berus). The injurious results of 
the bite of the latter reptile would appear to be much exag- 
gerated. Professor Bell states that ho has ncW seen a case 
which terminated in death, nor lias'lio been able to trace to an 
authentic source the numerous reports of such a termination. 

. Both species lie torpid during the winter, concealed under 
hedges, or the hollow ryots of a tree*, or anv other sequestered 
and sheltered situation. The numbers that thus remain coiled 
together are sometimes so considerable, mat. Dr. Carpenter 
mention* an instance which came within his own knowledge, of 
1,300 Binged Snakeslkdng found in an old limekiln.* The 
return of a more genial season and a higher temperature again ^ 
rouses them to activity. Hence the remark of the poet— 

41 it is the. bright day that brings forth the adder, • 

And that craves wary walking." — Sn+hsi'HAUK. 

• • 
These reptiles possess, as js well known, the power of 

changing or easting otf their *kin. Before it is east off— “-a 
process which appears to take place at uncertain intervals — 
the colouring is dull, and the animal ■seems blind. When, the 
new skin is Aunpletcly formed and hardened underneath, the 
old one hursts or splits asunder about the neck, being removed 
as the animal passes through any tangled copse. 

A remarkable difference exists between the Cohvrnon Snake 
and the A r iper with regard to the. production of their young. 
The former is oviparous, and deposits from* sixteen to twenty 
eggs, which arc vivified by heat* Thu latter is nvo-vi viperous; 
that is to say, the young are prod utid from eggs: but in the 
very net of deposition tbe membraneous covering of the egg 
is rent asunder, and the young — which vary in number from * 
sixteen to twenty- — come forth alive. • f**-. 

Dr. Clarke, in speaking of the Common Snake, remarks^ 

“ The movements of this species are highly elegant. Its ee 
among grass or underwood is performed in a zig/.ng direetfogt| ; 
the head and neck are thrust forward alternately to the flight , 
and left, whilst the rest of the body follows precisely -the ; 
same course. In its progress the. head pushes aside tSri^l 
blades of grass or other yielding bodies, and the remainder of!' 


* Zoology, vul. i. p. 569. 
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the body follows without communicating any motion to them; 
and in this way a snake will often steal across a meadow, or 
through a thicket, unperceivcd by a person standing at a little 
distance.”* In contrast with the clear and simple statement 
here given of the movements of the common English Snake, 
it is interesting to place the magnificent description so well 
known to every reader of ^Paradise Lost”: — 

* u So spake the enemy of mankind, enclosed 

In serpent, inmate bad! (in<l towaftfcKve 
Addressed his way 1 , not with indented wave 
Prone on the ground as Bince, but on his rear 
Circular \ >sc of rising /olds, that tower'd 
Fold above fold, a surging maze! liis head 
Crested aloft, and carbuncle his eyps, 

With burnished neck of verdant gold, erect. 

Amidst his circling spires that on the grass 
Floatr4 redundant. 1 ’ — Book ix. 

Like m;jiy other now exploded specifics, the flesh of Ser- 
pents, or the liqui.l, especially wine, in which they were 
infused, was held of peculiar efficacy for the cure of disease, 
and as an antidote to poison. These ideas, preposterous as 
they may now appear, were not discarded until the last cen- 
tury was far advanced. In Dr. Owen’s work oil Serpents, 
published in London in 1672, wc arc informed* that “ their 
flesh, either roasted or boiled, the physicians unanimously 
prescribe as an excellent restorative, particularly in con- 
sumptions and leprosy.” 

There is another reptile equally inoffensive, and not less 
maligned than some already mentioned — the Bliml-wonn, or 
Slow-worm of Britain, .described as the “eyeless venom’d 
worm” by Shakspeare. ^fet it has in fact no poison fangs, 
and is naturally of so timid and gentle a disposition, that only 
under circumstttiicc*A)f great provocation will it attempt to 
bite. It is unknown in Ireland; hut in Scotland we have 
fcjgeen it broken in two by 1 ! he blow of a slight rod, thus illus- 
the correctness of the Linn hi au appellation — Anguis 
: jj fyagilis — tlic Fragile Snake. 

To the systematic naturalist this creature is interesting 
# from its exhibiting in certain points the characters of two dis- 
tinct classes of reptiles. The body is destitute of legs, in that 
respect resembling the true Serpents, while at the same time 


Magazine of Natural History, 1838, p. 479. 
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the jaws and cranium aro consolidated, thus restynLling those 
of the Lizards. 

The great altitude at which some Snakes are found is worthy 
of notice, as it necessarily involves their capability of living at 
a lower temperature than might have •been expected. It is 
stated that twb species of Viper, one of them the Common 
Adder of England, are found on # the Alps at an elevation of 
5,300 feet; and. the Blind-worm nearly as high as G,000 jeet. 


Order III. — SAIJItlA. — LIZARDS. 


1 Gay Wizards glittering on the walls 
Of ruined shrine* busy anti bright. 

As they were all alive with light.” — Muout. 


In this order the body and tail arc elongated, the jaws are 
furnished with teeth, the skin is covered with scales, and the 
animals have generally four feet. About two lutndred species 
are known, which are distributed by naturalists into nine or 
ten families, and numerous genera. 

The flesh of many of the fureigti Lizards, when cooked, is 
white, aud is relished as very £ood food. Humboldt has 
remarked that all the South American species within tiio 
tropics, and inhabit ing dry regions, ar? esteemed delicacies f 
for the table. Their habits present considerable variety. Mr. ' 
Darwin mentions one (Amblyi'ki/ncus crirtatus) that swims out 
to sea at the Gallipagos Islands, and feeds upon a sen-w r ced- ; 
that grows at the bottom; and another (A. sub-cristatus) that i 
makes burrows on the land, lie w T atchecl one of these for 4 
along time wdiiic making its excavation. “1 then,” con-; 
timics he, “ walked up and pulled it by the tail; at this it j 
was greatly astonished, and soon shuffled up to see what was ? 
the matter, and then stared me in the face, ns much as to 
say, ‘What made you pull my tail?’ ” 



282 . iyxttgDrcTioN to zoology. 

Tho genu* which comprises the greatest number of species 
is that of the Iguanas (Fig. 227), which are found only in 



JliQ New World. Some of these are so much as five feet in 
length, and the Colour a beautiful green of a variety of shades. 
Tlicy havo*a "singular crest along the back, and a hanging 
pouch, like the dewlap of oxen, under tlic cliin. This pouch 
they have the power of inflating with air. They live among 
the*. branches of trees, and feed principally, but not exclu- 
sively, upon leaves and fruits. Eggs and insects form a por- 
tion of their diet.* - *. 

Darker in colour and more repulsive in aspect are the 



; Geckos (Fig. 228) or Nocturnal Lizards. “Though timid 
\ and harmless, they arc always regarded by the vulgar as 
J 

* A gigantic fossil reptile discovered in the South of England, in 183*1, 
by Dr. Alantoll, is named the Iguanoclon, from its resemblance in many 
[points of structure to the Iguana. 
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venomous and highly dangerous. Besides the depressed form 
of the body, they are eminently distinguished by having the 
feet pal mated, or rather lohed and dilated into discs.”* In 
consequence of this peculiarity of structure they can ascend 
walls, nml even run along ceilings, ffheyjurk in crevices 
during the day* and eomo forth at night in pursuit of their 
insect food. 

Perhaps, however, there are no reptiles to which a greater 
dogreG of popular h Acres t attaches than to the Cameleons 
( Fig. 229). They arc exclusively natives of the warm parts 



Fijr. 23fi. — Cfi \ vf.i fon. 


of the Old World, and exhibit several structural peculiarities. 
Like other Lizards they have five toes; hut they are divided 
into two parcels, and thus adapted for climbing. The tail 
also serves as an instrument for prehension. The eyes have 
such independent powers of motion that they can he turned, 
in the most opposite directions at the same tune. The tongue 
is of great length, and is terminated by an adhesive disc, 
which they dart out with unerring aim at their insect prey. 
We have watched for hours their sluggish and almost inani- 
mate appearance, though even at such times they occasionally ' 
manifest the singular changes of colour for which they are so : 
celebrated. These, however, are not to the extent set forth 
in a well-known poetical composition, with which every , 
school-hoy is familiar; hut after all allowance for poetical j 
exaggeration, the phenomenon is sufficiently curious to have • 
boon for a long time one that naturalists were unable to , 
explain. It was reserved for Milne Edwards to solve the] 
problem.' f He has shown that there exist, in the skin of : 


* Swainsoii on Vislies, Amphibia, and Reptiles, 
t Aimaks dos Sciences future lies. January, 1834. 
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these animals, two layers of membraneous pigment, or colour- 
ing matter, so arranged that, both may be visible at the same 
time; or that the lower layer may appear in varying propor- 
tions amid the upper; or that it may be altogether concealed 
beneath it. This mechanism is similar to that which exists 
in some of tho Cfuttle-fisli, to whose changes of colour wo have 
already referred (Part I., p. 190). 

The Lizards, which are regarded as the true types or repre- 
sentatives of tho order, do not belong ic any of the families 
yet mentioned, but to the Lacertidce. These have long, 
slender, forked tongues, and are tho attractive and nimble 
reptiles which greeL the eye of the traveller in France and 
Italy. The family is not confined to Europe, some of its 
members are found in each of the four quarters of the globe. 

to this group that the two species of English Lizard 
belong — Lacerta agilis and Zootica vivipara, Between them 
a difference Exists similar to that which has been mentioned 
in t]\e two species of Snakes (p. 279). The larger Lizard 
(L. agilis) is oviparous; the, smaller (Z. vivipara) brings 
forth her young alive: or, to speak more correctly, is ovo- 
1 viviparous.* 

Perhaps no one circumstance connected with their economy 
is more surprising, when seen for the first time, than the 
facility with which the tail separates from the body. Great 
. is the astonishment of a person unacquainted with this pecu- 
liarity, whcn*lie grasps the tail and finds it remaining in his 
hand, while the swift-running reptile effects its escape. 

The following characteristic occurrence is narrated by Dr. 
J. L. Drummond: — “Being outlie sea-shore at Pulo Bay, in 
Sardinia, and searching for specimens of natural history, I 
observed a large Lizard running for shelter under a heap of 
stones. I was just in time to seize it by the end of the tail; 
i but suddenly the resistance made by the animal to my attempt 
J to drag it from its hiding place ceased, and I gave it up for 
-lost; hut as suddenly had cause for alarm myself, on seeing 
' what appeared to be a small Snake leaping with great agility 
, about my feet, and springing as high as my knee. I instantly 
' started out of its way, and watched it at a respectful distance, 

* when I found that it was the tail of the animal, which I was 
not before aware could so easily separate/ ’f 

* Tlic meaning of this term has been already explained, vide p. 279. 
t “ First steps to Anatomy,” p. 86. 
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As these animals come forth in sunny weather, decked in 
bright colours, and gifted with the power of rapid movement, 
it is not strange that, in more southern countries, where they 
are more numerous than here, they should bo mentioned 
among the peculiarities and attractions of the scenery. 

■ - ■» ■ ■ 11 The green hills • 

Arc clothed with early blossoms, through the grass 
The quick-eyed lizard rustics, and the bills 
Of summerdrirds sing welcome as ye pass.” . 

• a • # Child Harold, canto iv. st. cxvii. 

From the most popular of the "order, we turn to the most 
formidable, the Crocodiles. Of these, the Alligators or 
Caymans are peculiar to America, the true Crocodiles to 
Africa, and the Ga vials to Asia. ,f * The Crocodile of the Nilo 
formed one of the innumerable idols of the ancient Egyptians. 
Ilis great strength is almost proverbial. “Up estecmethlrotr 
ns straw, and brass as rotten wood. The arnweannot make 
him flee; sling-stones are turned with liiin^ into stubble. \ 
Darts are counted jys stubble; lie laughdtli at the shaking of ■ 
u spear. Yet this formidable reptile is endued with habits , 
which render him one of the great benefactors of the hu&an 
race. # 

“ In the "grand policy of nature, the scavengers are by no 
means the ldnst important agents. In hot climates especially, 
where putrefaction advances with sp much rapidity, were there 
not efficient and active officers continually employed in speedily ,j 
removing all dead carcasses and carrion, the air would ho 
perpetually contaminated with pestilential effluvia, and entire ■ 
regions rendered uninhabitable by the accumulation of putre- 
fying flesh. Perhaps, however, no localities could bo pointed 
out more obnoxious to such a frighFful cause of pestilence than 
tlie banks of tropical rivers — those gigantic streams which, * 
pouring their waters from realm to realm, daily roll down { * 
towards the sea the bloated remain^ of tluTusands of creatures 
which taint the atmosphere by tlieir decomposition. ! 

Such are precisely the situations inhabited by the various j 
species of Crocodiles and Alligators. They are specially \ 

l' 

* Rcrghaiis’s Physical Atlas. By several naturalists the Crocodiles are \ 
formed into a distinct order, termed, from their peculiar covering, Loricata , j 
or mailed. / 

f Job xli. 27—29. <j 

j Jones's Outline, 559. 
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designed hy nature to feed upon putrefying materials, and so 
' strong is this- impulse, that when they drown a living animal, 
it is said not to he devoured immediately, hut dragged into 
: some place where it can he kept until decay lias set in.* 

But though, like other gourmands, the Crocodile keeps his 
| game until it ha*j acquired the racy flavour and tenderness of 
muscle which comes with decay, the organ of taste, the tongue, 

? lias not the usual freedom of motion; it is flat and fleshy, and 
is attached to the month so much that the ancients supposed 
it was altogether wanting. t " • * 

We can account, therefore, for their idea respecting the 
' tongue, but there wqjre other notions current respecting these 
reptiles which cannot he so easily explained; sucli as their 
, uttering piteous cries to allure travellers to the water, and 
* there destroying them, weeping while they did bo. To this 
rendition Sliaksjjearc alludes in the passage — 

,>r 11 Glostiv’s show 

He^uiK'rt !ym, as the mournful Crocodile 
r "With sorrow snares relenting pasKer.gers.” 

Second Part <\lxg IIrnky VT act iii. scene 1. 

Iu the “ Voinge and Travailc of Sir John Maumlcvillc, 
Knt,” between the years 1322 and 1356, we afa furnished 
with another example of the prevalence of these old errors: — 
“ In that centre and ho all yondc, hen great plenty of 
Crokodillcs, that is a manner of a Jong Serpent, as I liax o 
aeyd before. 1 These Serpents slew men, and thei eaten hem 
wepvnge; and whan thei eaten, tlioi nieven the over jowe, and 
bought the nether jowe: and thei have no tongo.” 

® The Crocodile sometimes attains the length of thirty feet, 
Sit Mr. Swainsou remarks^ “that it is only dangerous when 
In the water; upon land it is a slow-paced and even timid 
animal, so that an active hoy, aimed with a small hatchet, 
might easily despatch one.’’ lie elsewhere adds, that on land, 
“so far from attacking man, they fly from his presence.” 

, The beneficent provision by which the teeth are kept at 
all times in full order for their appointed functions, is not loss 
complete or effectual than in the Shark (p. 242) or the 
Serpent (p. 277): a successive series of new teeth is ever 
‘growing throughout, the entire period of life; each grows 
through the central portion of its predecessor, which is partly 
t> * Swainson. 
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absorbed and finally thrown off. It was supposed by on© 
writer that the Crocodile had so many teeth as there are 
days in the year. Professor Owen * remarks that the number 
of teeth developed by a Crocodile, throughout its entire life, 
would doubtless exceed even this liberal allowance. But with 
regard to thoscj w|/ich are in use at tiny gjiven time, the 
number is now well ascertained: # thc Crocodile of the Nile 
lias sixty -eight; the common Alligator (A. lucius), seventy- 
six; and the great Gavial ( Gavialus Gangeticus), one hundred 
ami eighteen. • * • 

This notice of saurian reptiles, fi owe vers light, cannot be 
closed without somcft'cference to ^hestrangedbrins and gigantic 
proportions of the fossil species discoverer in these countries. 



Jfig. 230. — Ti!T!1YOSA17KCS. 


One of them, the Tctht/nsaui -ft* {Fig. 230 j, or Fish-lizard, 
received that mime fn»m some resemblance of t lict vertebra; to 
those of iishes. • Seven or eight species arc now known, 
exhibiting singular combinations of structure, such as an* no 
longer found united in any living animal. Some of these 
individuals were not less than thirty feet in length. They 
were marine reptiles, proving upon fishes wlios£ scales and 
hones, found in hardened masses in the. interior of the skeletons, 
and strewed elsewhere in great abundance, unfold a talo 
respecting the former inhabitants of the ancient ocean from 
which these islands were upheaval » * 



Fig. 231 — FixsiOs UTHT'B. 


Another genus is that of the Plesiosaurus t (Fig. 231). 
‘ To the head of a Lizard is united the teeth of a Crocodile; 

* Odontography, p. 280. 

f From two Greek words, meaning “near to ” and “a Lizard.” 
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a neck of enormous length, resembling the body of a Serpent; 
a trunk and tail having the proportions of an ordinary quad- 
ruped; the ribs of a Chameleon, and the paddles of a 
Whale.”* 

The Plesiosauri appear to have lived in shallow seas and 
estuaries, and to haVb breathed air like the, Ictliyosauri, or 
like the Whale and the porpoise. The most remarkable 
character is tlie extraordinary extension of the neck, to a 
length nearly equalling that of the body and tail together, and 
surpassing, in the number of its vertebrae (thirty-three), tliao 
of the Swan. It is supposed to have “ swum upon or near 
the surface, arching back its long neck like the Swan, and 
occasionally darting it down at the fish which happened to 
float within its reach.’ * r 

The Pteroclctctyles t £FV flr. 232) constitute another genus. 



About eight species arc 'now known, the size varying from 
that of a Snipe to that of a Cormorant. They were consi- 
dered hy Cuvier the most extraordinary of all the extinct 
animals that had fallen under his observation; and such as, if 
we saw them restored to life, would appear most unlike to 
anything that exists in the present world. 

These flying reptiles resembled, in somo degree, our modem 

* Dr. Buckland’s Bridgewater Treatise. Wc use the words of that 
eloquent writer, so far as our limited space will permit. 

f From two Greek words, signifying 11 wing-fingered,” some of the 
finger-joints being of such a length os to have served as the supports for 
^membraneous wing. The dotted lines in the figure (232) indicate the 
Supposed outline of this wing, and of the skin of other i>arts of the body. 
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Bats. Most of them had the nose elongated, like the snout 
of a Crocodile, and the mouth armed with cotiieal teeth. 
Fingers, furnished with long hooks, gave them the means of 
climbing trees, or hanging in the manner of the Bat and the 
Vampire. The eyes were of enormous size, apparently as a 
provision for nocturnal flight. From the remains of insects 
found with the hones of Pterockctyles near Oxford, some 
confirmation of the conjecture is derived, that their food was 
insects^; but the larger species of Pterodactyle had heat? and 
tlicth so much larger and stAngei* than such prey required, 
that they may possibly have fed on fishes, darting down upon 
them from the air. It is prolific, thcreglre, they possessed 
the* power of swimming; and thus qualified for all services 
and all elements, they* realised Milton’s description: — 

The fi^d 

OVr bog or steep, through straight, rough, dense, or rare, 

Willi head, hands, wings, or feet, pursues his way, 

And swims, or sinks, or wades, or creeps, or fjjes.” • 

• I’aradise Lost, Book ii. line 94P: 


Oupeb IV. — TESTUDINATA.* — TORTOISES. 


“ And in his needy shop a Tortoise linng, 
Ail Alligator stuffed, and other skins 
Of ill -shaped fishes.’^— Sha^steake. 


Let it not excite surprise that, in the passage just quoted, 
the word “fishes” should be applied to reptiles. It is still 
used by the uneducated in speaking of warm-blooded mammalia, 
which, like the Whale, live in the sea. And let us not look 
with scorn upon those fallacies; for ever as our own know- 
ledge increases, we should become more sensible of its limited 
extent, and more indulgent towards the errors of others. 

Tortoises are distinguished from all other reptiles by having 

* Latin Testudo, a Tortoise. The Greek vlielys signifies a Water 
Tortoise; the term chelonian reptiles, which is hence derived, is applied 
both to land and to water species. 
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the body enclosed between two shields, with apertures for 
the head, the tail, and the four legs. The jaws are horny 
and without teeth. 

If we look upon one of the common Land Tortoises, slowly 
pacing along, and clad in its unyielding armour, wc are 
inclined to asw, “ Why should it ho called a vertebrate 
animal? Where are the vertebra) and the ribs?” 

If wo examine tlie under side of the shield that covers 
the back of the animal (Fig. 233), the question may with 
ease be answered. The rtructure of that shield — or, as it is 
termed, the carapace — reveals the vertebra) and ribs, but 



fi f 

Fig. 233.— Skjxkton ok Toktoim:.* 


* Fig. ‘233. — Skki.ktow ok Land Tohtoim; with the phttirnn or lower shell 
removed. — «c, cervical vertebral ; dp, doml vertebra; ; r, ribs ; sr, eternal ribs, or 
marginal pieces of the carapace ; u, scapula; cl, clavicle; co, coracoid bone; 
% pelvis ; J, femur ; t, tibia ; Jt\ fibula, 
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strangely altered. The vertebra have become ^immoveable, 
and the ribs so widened as to touch each other throughout 
their entire length. Still the anatomist can trace, under 
these and other modifications of structure, the parts with 
which he is familiar in other animals. In the lowei sh^fl, or 
plastron (Fig. • 236), he can, in like maimer, recognise the 
breast-bone (sternum), modified iii its structure so as to form 
a large oval plate. 

Thi number of spticies atjireaent known is sixty-nine; and 
these, arranged according to theiriiabits, may be conveniently 
spoken of as — , 

Land Tortoises, of wlfieh there a#e 15 species. 

Freshwater Tortoises 46 ,, 

Turtles, or Marine Tortoises, 8* ,, 

The animals of this order are, more than any other repTileS", 
limited to the wanner portions of the globe; yat^liree of the 
marine species, having at different times beqji borne by the 
waves and currents to different parts of*tlic shores of itrfesc 
countries, are, according to established custom, entitled to 
rank with our indigenous animals. 

Among tlie species thus 
added to our Fauna is the 
UuwVs-bilP Turtle* (Chelo- 
nia imbriccUa , Fig. 234). 

The one best known to epi- 
cures is the Green Turtle 
( Chelonia mydas); but the 
lurmer species is that which 
supplies the valuable Tor- ' 
toise-shell of commerce, and 
to it our observations must 
be restricted. * 

“ The structure of the 
whole ioniily is admirably 
adapted to their marine 
habits. The body is flattened 
so as greatly to facilitate 
their progress through the water; the feet are formed into 
the most perfect oars, by means of which they tire propelled- 

* The other two species are the Coriaceous Turtle — Sphangis coriace u ; 
and Chelonia caouuna. 
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with considerable force and velocity.”* “The Green and 
Hawk-billed' in particular,” says Audubon, “ remind you, by 
their celerity, and the case of their motions, of the progress 
of a bird in the air.” They feed on sea-weeds, fishes, 
mollusca, and Crustacea. The jaws are strong and firmly 
arti ciliated; the Siomy beak, which bears ssme resemblance to 
the bill of a Hawk, is very hard, and the edge sharp. 

The annual resort of the various species of marine Turtles 
to the land, for the purpose of depositing their eggs, is one of 
the most interesting point»«of their history. On the island oi 
Ascension, on the shores of the Gulf of Florida, and in many 
other places, innuufyu’able multitudes arrive for this purpose 
during the early part of the summer. The eggs, amounting 
to one hundred and fifty or two hundrefJ, are laid in a hole 
scraned on the bench, they are then covered with sand; and 
the Turtle, having accomplished the object of licr mission, 
retreats wit^*ull speed to the water. t 

As the flesh of thjs species is not considered very palatable, 
the Tortoise is pursued and captured solely for the value of 
its, shell. It is taken on the ifest coast of New Guinea, at 
Cuba, and at various other localities; hut the Tortoise-shell 
which comes from the Pacific Ocean is considered much more 
valuable than that of the Atlantic. 

The River Tortoises (Trionycidcc) arc exclusively carnivo- 
rous, and eat their food •in the water. They arc without 
scales, and ore hence called “ soft Tortoises.” In the Ganges 
they are very numerous, and prey like the G a vials on the 
bodies of the natives floating dowm the stream. J The feet 
are webbed. The Marsh Tortoises (Emydos) are found about 
lakes, ponds, and small* qi vers, and swim with considerable 
• 

• Bell’s British Reptil.s, p. 2. 

t The description given by the poet Is too appropriate to be omitted: — 

c 

“ Tlic pregnant Turtle, stealing out at eve, 

With anxious eye and trembling heart, explored 
The loneliest coves, and in the loose warm sand 
' , Deposited her eggs, which the sun hatch'd; 

Hence the young brood, that never knew a parent, 
Unburrow’d, and by instinct sought the sea: 

Nature herself, with her own gentle hand, 

Dropping them, one by one, into the hood, 

And laughing to behold their antic joy, 

? When launched in their maternal clement.” 

r t Swainson, p. 11G. Montuomuky’s “ Pelican Island. 1 ’ 
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facility. In them also the feet are webbed. *The food 
consists of Fishes, Amphibia, Insects, MoHusca, j\pd carrion. 
Some which inhabit the waters of Carolina and South America 
are called Alligator Tortoises, and arc remarkable for their 
activity and for the great strength of their jaws. 

The Land Tortoises ( Testudinida*) arc*ratirely herbivorous; 
the feet arc blunt,* and furnished with short claws. The 
species best known in this countfy is the ( Testudo Grceca , 
Fig. 235, 23f>). When at liberty, it buries itself towards 


* LAND TfcRTOIgE. 



235. — Upper Surface. 23G Lower Surface. 


tlio beginning of winter, and remains in its dormitory until 
spring. 

The great longevity of these creatures seems to be one of 
the most remarkable circumstances in their history. One is 
recorded as living at Peterborough whose age must have 
been about 220 years. “ Bishop IV^ifsh’s predecessor in the 
see of Peterborough had remembered® it about sixty years, 
and could recognise no visible change. JIo was the seventh 
bishop who had worn the mitre during its sojourn there.”* 
The weight of this animal was 13^Jbs. yet it moved with 
apparent case, though pressed by a weight of eighteen stone. 

Mr. Darwin mentions the great abundance of Tortoises in 
all the islands of the Galapagos Archipelago. These creatures 
sometimes grow to an immense size; he hod been told of some 
so large that six or eight men were required to lift them from - 

* Extracted from Murray’s 11 Experimental Researches,” as quoted in a 
foot-note to Sir William Jordinc’s edition of “ White’s Selborne.” 

Ii 
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the ground. They arc fond of water, travel great distances 
for it to springs on the elevated grounds, and drink largo 

r entities. From this circumstance it occasionally happens, 
t the inhabitants of the lower district, when overcome with 
thirst, will kill a Tortoise for the sake of the contained water. 
“ They believe” says Mr. Darwiu, “ that these animals are 
absolutely deaf ; certainly^ they dn not hear a person walking 
close behind them. I was always amused, when overtaking 
one'of these great monsters as it was quietly pacing along, to 
see how suddenly, the instant I passed, it would draw in its 
head and legs, and, uttering a deep hiss, fall to the ground 
with a heavy sound, as if struck dead. *' I frequently got on 
their hacks, and tuen, upon giving a few raps on the hinder 
part of the shell, they would rise up ami walk away; but I 
found it ver^difficult to keep my balance.”* 

‘“'"Were we tp give full credence to the authority of Pliny, 
we could dotlbt, notwithstanding what has just been 
mentioned^ that Tortoises have sadly dwindled from their 
fu iincr amplitude^ for he expressly ipfoftns us, “ there be 
found Tortoises in the Imliru Sea, so great, that only one 
shelc of them is sufficient for the roufe of a dwelling-house.’’* 
Exaggerated as this statement may appear, if applied to 
existing species, it is literally true respecting some which lived 
in remoter periods — another instance of how the light of 
Fiction '‘pales lit*r ineffectual fire” before the brightness of 
Truth. 

The fact to which wo advert may ho briefly told. In the 
north of India, and from the Sewalik Hills, which form a 
lower chain of the Himalaya Mountains, great numbers of tho 
fossil remains of vertobrated animals w r erc discovered by Dr. 
Falconer and Major Oautlcy. Among these were numerous 
fragments of a gigaptic fossil Tortoise, which after their arrival 
in London, were exhibited at a meeting of the Zoological 
Society, J and aio now in tho Dritish Museum. From the 
relative size of the bones, and portions of tho shell of this 
extinct reptile, as compared with the corresponding parts of 
recent species, it was estimated that the lower shell (plastron) 
had been nino feet four inches long, and the upper shell or 
buckler (carapace) twelve feet three inches; eight feet in 

* Journal, p. 464. The species spoken of is tin* Textudv Jndicu s, 
t Pliny's Natural History. London, 1G;>L Vol. ii. p. 431. 
t Vide Proceedings, 26th March, and May Htli, 1844. 



HEPTILEH. 


295 

diameter* and six feet in hoight. The foot of the animal 
when living must have equalled in size that of (tie largest 
Rhinoceros. The entire length of the Tortoise, from the most 
careful admeasurement, was inferred to have been about 
eighteen feet, and its hoight more than seven. 

Those remain* w<ye collected during a period of eight or 
nine years, along a range of oigWy miles of hilly country. 
From the circumstances under which they were met with, in 
crushed fragments, contained in elevated strata which Have 
undergfftio coii.sideralde’disturbftiico.no perfect “ shell,” nor 
anything approaching to a complete skeleton, was found. In 
♦ 183d, when the first? of these fy&dl remniiuf were discovered, 
there was no record of any colossal reptiles*of this order; and 
it became a question, “<To what animal could thpso enormous 
bones have belonged?” A r aiu, for a long time, was all 
research and all conjecture; the problem was «till unsolved, 
and the interest attached to its solution contiiF&jjl daily to 
increase. At length a small Land Tortoise furbished to the 
investigators the data for its solution. One of its diminutive 
leg hones resembled in form onefif the immense fossils. AmJ, 
a* in the “ Castle of Otranto,” the helmet which filled the 
court-yard, the gigantic font, the colossal lmml, and the sword 
which required a hundred men tif carry it, were all associated 
together; so, when tin* creature which had borne this pon- 
derous fossil had been discovered, tlie mystery was revealed, 
and no difficulty was felt in assigning to every other bone its 
proper place.* 

The researches of geologists have shown that several species 
of both Land and Freshwater Tortoises lived, in fanner times, 
in these countries; and the retailing ^>f the marine species 
discovered have been so numerous as to prove that our own 
seas were at one period more abundantly provided with 
Turtles, of different kinds, “ tfhan the same extent of ocean 
in any of the warmer parts of the earth at tliS present day.”f 

Having presented the Tortoise to our readers under so many 

* The name bestowed on this fossil Tortoise was ColossochAys Atlas; 
the fin-t term — literally, “Colossal Tortoise” — having reference to its 
size; the second to an Jndian tradition, of the world having been placed 
on the hack of ail elephant, which was sustained on a huge Tortoise; the 
creature thus performing the duty of Atlas, who, according to classic fable, 
supported tho world on his shoulders. 

f Professor Owen, in a paper read before the Geological Society, 1841. 
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different aspects, we cannot conclude better than by exhibiting 
his behaviour when in love ! The words are those of Professor 
Ed wal'd Forbes: — 

“ Among Lycian reptiles the Tortoise is the most conspi- 
cuous and abundant. The number of these animals straying 
about the plains, and browsing on the frerfi herbage in spring, 
astonishes the traveller. In April they commence love-making. 
Before we were aware of the cause, we were often surprised, 
wh6n wandering among rains and wasto places, at hearing a 
noise as if some invisible geologist was busily occupied close 
by, trimming his specimens. A search in the direction of the 
noise discovered ^hc hammer in the shape of a gentleman 
tortoise, who, notneing gifted with vocal powers, endeavoured 
to express $ic warmth of liis affectum to his lady-love by 
rattling his shell against her side.”* 

* Travels j# Lycin, by Lieut. Spratt, II. N. and Professor Edward 
Forbes, vot. u. p. 67. The species were Tcstudo Grara and maryinatu. 
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CLASS III. 

AYES.— BIRDS. 


“ Birds, Die free tenants of luml, air, and ocean**- ■ 

. • Tlieir forms ttltaymincUy, their motions grace.” 

• James Montgomkev. 

• i 

We have arrived at a new region, of a character altogether 
different Yrom any tluit^ve have hitherto traversed. At other 
times, on crossing the line of boundary, we fotlhd the aspect 
of the country unchanged, and the inhabitauts^iearest t<Tlhtf 
frontier so like those from whom we had just parted, that at 
first sight they seemed members of the same fraternity. But 
such is not the case lipre: the cold-bloodcif reptiles can nc'wr 
be mistaken for the warm-blooded birds. We have reached 
a new land: we have come among a strange people. Let (Is 
observe their wayy, and ask how they have been described 
by those wlioliave made them an especial object of study.* 
Birds arc oviparous animals; in other words, they are pro- 
duced from eggs. They breathe by Jungs, have warm blood, 
and a heart with four cavities — namely, two auricles and two 
ventricles. The body is covered with feathers, and is fur- 
nished with two wings and two feet. 

Connected with this higher organization, we see in birds the 
power of flight in its fullest dewclopnunt. This alone would 
separate them from any other class <Jf vertebrate animals. It 
is displayed in tlieir long migrations, in the rapidity of their 
course, and in the force with which the Eagle, “towering in 
his pride of place,” swoops upon his^quarry** 

This power of flight is, of itself, a singular and interesting 
subject, connected with the feathered tribes. It is one of 
those wonders which may he viewed every day, would we but 
open our eyes to see and our minds to consider them. 

Let us, for a few moments, endeavour to divest ourselves 
of our familiarity with the phenomenon. “Let us,” to use 
the words of the Bishop of Norwich,* “suppose a person to 

* Familiar History of Birds, vol. i. Introduction, p. 3. 
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have grown from infancy to manhood, without over having 
heard of a*bird. He Bees that the light snow-flake is unable 
to remain suspended in the air; that the still lighter thistle- 
down, when no longer supported by the breeze, has a tendency 
to fall to the ground; and yet he is told that there are tenants 
of the air, countless* as those of earth anil water; that some, 
of considerable size and e weight, can journey on their way 
above the clouds, and with a facility and speed far exceeding 
that of the swiftest-footed animal. He may, indeed, from 
observing that cork and \ight bodies, when plunged in water, 
rise to the surface, conceive the possible existence of a lighter 
substance than afc, capable, by the sanffc laws of nature, of' 
rising above the earth ; if a philosopher, he may even discover 
the inflammable and lighter gas by which a balloon ascends, 
with the weight of a man attached; but how shall he lift a 
's til) stance heavier' than the air — and how guide its progress 
through tl^oeair ? Show him the weighty body of an Eagle 
or a Swan;*, tell him their living history, and he may ren- 
Miably doubt your fact, and deny that these things could be.” 

To understand the nature of the mechanism by which 
flight is effected, let us attend, in the first instance, to the 
structure of the skeleton of birds; and neyt, to the peculia- 
rities connected with their respiration. 

Skeleton . — The neck of birds is, in general, longer and 
more moveable than thnt of quadrupeds. As it is by means 
of the beak that tlicir food is picked up from the earth, the 
neck, or cervical part of the vertebral column, is longer in pro- 
portion as the bird is more elevated by the length of its legs. 
In swimming birds, which, like the Swan, plunge their head 
into the water to take 'choir jlrey, the length of the neck sur- 
passes that of the tisnnK. The number of vertebra) differs 
much, according to^tho different species of bird. It is com- 
monly twelve or fifteen; hut iti the Sparrow it is only nine, 
while in the Stfan it sc aches the extraordinary number of 
twenty-three. It is to this bountiful provision that this bird 
owes much of its grace and elegance; and this characteristic 
feature is therefore justly noticed by the poet: — 

u The Swan, with arched neck 

Between her white wings, mantling proudly, rows 

Her state with oary feet.” — P a/cadise Lost, Book vli. 


The Wild Swan weighs 25 lbs. 
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The joints of the neck ere not only numerous, hut are made 
to work on each other with giyat ease and freedotn, and are 
furnished with numerous projections, to which the muscles 
are attached. Some of these are shown in the annexed figure 
{Fig. *237). 



Fig. 237. — SltttUCTosr ok tRk Outuicii. 


For the vertebrae of the hack a different arrangement is 
required; strength, not flexibility, the object; and, accor- 
dingly, in most birds they are united together, and are 
consequently immoveable. They thus serve not merely as 
supports for the ribs, but have the solidity which is needful to 
furnish points of support for the wings also. So beautifully, 
however, arc those structures modified, that in birds which 
do not fly, the consolidation of the joints of the back-bono 
does not take place, and some degree of movement is thereby 
secured. 
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This is exemplified in the Ostrich (Figs. 237 — 249), and 
in the Cassowary (Fig. 238). 



Fig. 233. — Cassowauit. 


Another peculiarity prevails in the birds just mentioned. 
The breast-bone (sternum. Fig . 239) never presents the pro- 


se 



jeetiug ridge, or keel, which 
wo notice on the birds used 
as food in these countries. 
Tills keel serves an impor- 
tant office, ns it increases 
.p the power of action in the 
muscles by which the wing 
is moved. It is large in 
r proportion to the power of 
flight; but in birds which 
s cannot possibly fly, and 
have only the rudiments 
• of wings, the keel is alto- 
go ther wanting. 


8, sternum : e, scapula ; f } c’nvHo; /*, l:«.el ; corm-yid ; ?\ .sternal ribs. 
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On each Bide of the well-known bone which is called the 
“merry-thought” (furculum), is one of a less symmetrical 
form, one extremity being thin and flat, while the other is 
spread out into a stronger and broader shape. If these bones 
be examined with reference to their uses in the framework 
of the bird, we And 4hut the thinner sidc’of the last mentioned 
is, in fact, one bone,* the broader fide another bone,f consti- 
tuting the great support of the shoulder; and that the 
“ merry-thought ” is composed of two joined together,} fann- 
ing a figure like thfit* of tin? letter V, the whole heiug so 
many buttresses to keep the shoulder joint firm and steady. 

It may not he uninteresting to contrastJlie skeleton of the 
Ostrich (Fig. 237) with that of the Vulttn'c (Fig. 240), and 



Fig. ‘MO.—Sukmito.n of tii ft Vri.iv he.§ 


to observe the difference they exhibit in the bones of the 
wing, and several other particulars. 

The hones of birds are not, however, remarkable only for 
their form or arrangement, hut also for a peculiarity of 

* The Scapula. f The Coracoid. % The Clavicles. 

$ vc, cervical vertebrae ; vt, sacral vertebra? ; t;q, caudal vertebras ; st, sternum ; 
cl, clavicles ; A, humerus ; o, bones of the fore-arm ■, «i, carpus ; ;>A, phalanges ; 
/, femur ; t, tibia ; ta , tarsus. 

E2 
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structure by which groat lightness is combined with strength, 
and the hollows of the bones ki the adult birds are filled not 
with marrow, but with air. This remark is inapplicable to 
aquatic birds like the Penguin, which are unable to fly, but 
refers to those whicji, like the Eagle or the Swift, have the 
power of flight* in its full development. *In them, the hones, 
even to the extremities of the body, can, at the pleasure of 
the bird, he filled with air, the buoyancy of which is increased 
by the high temperature of the interior of the body. Tlius 
we observe tlie opposite qualities of groat- strength and great 
lightness so admirably combined, that tli£- greatest architects 
or engineers woufy here find -their utmost skill surpassed, and ' 
learn how imperfect is human mechanism, compared with that 
evinced in the structure of every individual of those countless 
myriads by which the air is traversed. 

Temperatu ?%. — The circulation of the blood in birds need 
not here 1 k dwelt upon; its loading features aTe shown in tin: 
accompanying figvrc {Fig. 241); but it is worthy of remark, 
tTiat the temperature of their bodies is, in some instances, 
several degrees higher than that of man. The blood heat of 
the human body is 98, and a thermometer held in the hand 
will not reach to within two or three degree* of that tem- 
] for at u re; hut, placed under the wings of different birds, it- 
will rise to upwards of 100, and sometimes even to 110. 
This great amount of internal warmth gives to birds a power 
of enduring cold which, to our ideas, seems incompatible with 
their habits. As an instance of this, we may mention that, 
on the bleak shores of Terra del Fuego, Humming-birds were 
seen, during a snow-shower, hovering over the expanded 
blossoms of a Fuchsia.' * What a strange sight! The Humming- 
birds and the snow — the representatives of the Tropic and 'the 
Arctic regions — united in the same picture. 

Respiration .—' The lungs of birds (Fig. 242) do not fill the 
cavity of the chest; tin?/ adhere to the ribs, and have many 
openings through which tubes pass, conveying the air to the 
numerous air-cells distributed throughout the body. By 
means of this apparatus every part of the body can he inflated, 
the bones themselves rendered buoyant, and air propelled even 

* I owe the knowledge of this fact to the kindness of my valued friend, 
Captain Thomas Graves, R.N., H.M.S. ’ Volagv , and who at the time was 
xme of the officers in the expedition under command of Captain King, in 
whose “Voyages” it is also recorded. 
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into the quills of the feathers. In the ease of a wounded 
Heron, respiration was curried on for an entire day through 
a broken portion of the wing-bone.* 

Covering. — Feathers, the peculiar and appropriate vesture 
of birds, present every variety of texture and of tint that the 
eye could desire-, and far more than the imagination could 


Am u. 


Renal 

irtt*ry. 


laduntic 

artery. 



Sai-Tiil artery. 

Fig. 241. — A RTKIIIAL Sv'STEM OF A BlBD. 

conceive. Wo see tliou in the Engle compact and firm, in 
the Ostrich loose and curling, iu the Penguin reduced to rudi- 
ments, resembling the scale-like covering of a fisli, rather than 
* Liimnsan Transactions, vol. xi. p. 11. 
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that of a bird. The poet, in his description of tlicir plumage, 
.has in no way “ o’ers topped the modesty of nature:” — 

“In plumage delicate and beautiful, 

Thick -without burthen, close as fishes’ scales, 

Or loose as full-blown poppies to the breeze ; 

With ¥‘iugK Hunt might have had a squl within them, 

They here their owners by such sweet enchantment.” 

* Mo.n rooM guy's l ' Pei jcan Isi.axu.” 



Fig. 242i— Lungs of a TJiiid.* 


By man, in a rude state of society, feathers wore used for 
trimming his arrows, for decorating his person, and on all 
occasions of unusual ceremony and state. At present they 
arc no less valued. 'Waning them, the most splendid 
pageants would lose much op their effect, and the plumed 
troop ” be shorn of g grace which no other part of its panoply 
could supply. 

We must at present consider feathers rather in relation to 
the birds themselves, than to the purposes of use or ornament 
to which they are applied by man. One obvious advantage 
to the birds is that of maintaining the warmth of their bodies, 
or that of their eggs at the time of incubation. All their 
uses, however, we can hut faintly imagine; wc know not in 

* t % trachea ; », pulmonary vessels ; a, one of the orifices of the bronchial tube*. 
The lung v, at the left hand side of the figure, is shown in its natural state; that 
on tho other side is represented as partly laid open, so as to exhibit the bronchial 
tubes, bb\ by which its substance is traversed. 
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how many ways their difference of structure ami of colour 
may cause them to be acted, on by the absorptiojf or radiation 
of heat, the action of light, or of electricity. Viewed merely 
as a covering for the body, we find in aquatic birds a wise* 
provision to concert them into clficient non-conductors of heat, 
by rendering then* impervious to the water. • Certain glands, 
situated near tlie tail, secrete an^ily matter, which is spread 
by the bird over its feathers, and constantly renewed. J>y 
this means the plumage remains umvet, even in the water; 
"and tfie stratum of *a?r between t^o body of the bird and the, 
surface of the feathers being a had conductor of heat, the vital 
warmth of the b<?dy is not ^dissipated. • Limiting our con- 
sideration to another of their most obvimis uses, let 11 s view # 
tin m as portions of the wings, The feathers of the wing an 
named according to the part 
from which they have their 
origin, and the bones are re- 
garded as representing those 
of the fore leg of quadrupeds, 
or the arm of man. TJio.-e 
leathers that grow on the 
part which corresponds to Fi*. 243 — Wi%i; oi> r*u o.\.* 
our hand are called the priuitfries (Fiy. 2*13 1 : those on wlu'i 
may he called llie lore-arm the secondaries; and those on the 
pari analogous to that between our elbuw and our shoulder 
(humerus) are named the terticirivs. m ‘ 

Every one has noticed the quickness with which the wings 
can be closed or expanded, and the compact space in which 
they are shut up when not in use; lmt, regarded merely as a 
piece of mechanism, their pe?fectimf is perhaps, still bettor 
evidenced by the number of hours during which they can con- , 
tiuuc in active operation, without fatigu* to the bird by whose \ 
exertions they are moved. "The Swallow forms a good and \ 
familiar illustration of this remark. « Pumig^lho time this bird 
is employed in building its nest., or catering for its young, its 
activity is ceaseless, and is interrupted only by the brief 
intervals of rest attendant onthc delivery of tin* material or ? 
of the food. ' 

Perhaps tlio most striking illustration of long-sustained 
powers of ilight is afforded by tlic J’rigaie or Man-of-war- , 



p, primaries ; s, '■muv lanes; t, tertiorio**. 
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bird {Fig. 244), which abounds both in the Atlantic and 
Pacific Oceans. The extent of wing is, probably, nine or ten 
.feet, though twelve, and even fourteen feet have been stated. 
With, these ample pinions it fearlessly wings its way over the 



ocean, and is frequently found leading a life of ceaseless rapine 
{ at « distance of more than n thousand miles from the nearest 
p shore. Tts support is derived exclusively from the sea, yet it 
i is never known to rest upon its surface. “Supported in its 
; unlimited flights by the strength and expansion of its wings, 
.and aided hy the singular mechanism of its tail, ami the 
, ^buoyant nature of the inflated sue which distends its throat, 
it seems to ho an inhabitant of the air rather than of the 
land, where it resorts aloiiejbr the duties of its nest, or of the 
water, over which only hovers for its prey.”* 

When navigators gir/c us detailed accounts of the habits of 
|i a bird which even the naturalist describes as an inhabitant of 
, ; gthe air rather than of the hind or of the water, it is not sur- 
prising that the idea was at one time current, that in tlio 
i{, sunny islands of the East there were birds whose lives were 
jf passed upon the wing, and to whom, as they never perched, 
jj feet would have been unnecessary appendages. We allude, of 
j course, to the Birds of Paradise, more fully noticed hereafter, 
i ' The elaborate provision made for the buoyancy of birds is 
remarkable a characteristic of their structure, that we shall 

* Vigors in Linn. Trans, vol. xvi. p. 410. 
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bring forward another example of its perfection in the Gannet 
or Solan Goose (Sula baesana, Fig . 245), of ouf own shores. 



Kiir. 2 1o. — (J \x.vet. 


Tli is birdjs very abundant in Norway and in the Hebrides: 
and, farther eolith, the Craig of AjIku, the island of St. Kiida, 
and the Pass Rock in the Firth of Forth, are favourite 
breeding-places. So great arc the?!* numbers, that the inhabi- 
tants of St. Kilda, according to Martin, consume annually 
22,000 young birds of this species as food, besides an immense, 
quantity of the eggs.* In more remote localities, the birds 
are not less numerous. „ 

The Gannet, when searching tier food, flies a short way 
above the surface of the water, and, ofl seeing a fish, rises into 
the air, and descends with vijch rapidity%nd force as to secure 
its prey. Some idea of the power of its descent mavhe formed 
from a circumstance related by lYiAuuit. One of these birds, 
flying over Penzance, saw some pilchards spread out upon a 
fir plank about an inch and a half thick, and which was used 

* Buchanan, in his View of the Fishery of Great Britain, conjectures 
that the Gannets of St. Kilda destroy, annually, one hundred and five 
millions of herrings. In Sir Walter Scott’s “ Antiquary,” this bird is 
mentioned as “ the relishing Solan Goose, whose smell is so powerful that 
he is never cooked within doors.” The ligure of this bird (Fwy. 246), and 
that of the Diver ( Fig. 281), are copied from Yarrell. 
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in the curing of the fish, and darted down with such violence 
that it struck its bill quite through the board, and broke its 
neck. Pennant adds, that these birds are sometimes taken 
^at sea by a similar deception, a fish being fastened for the 
purpose to a floating plank. 

But perhaps a justdr, estimate of the impetus of the descent 
may be formed from the depth to which it propels the bird in 
the water. Respecting this we possess the means of accurate 
information; for Gan nets are not uufrequently found entangled 
in fishing-nets, and the denth at* which 'these nets are fixed is 
ascertained. Thus, at Bauintrae, on the west coast of Scot- 
land, and not remote from the, Craig of Attsa (which has been 
mentioned as one their hauiils), the Gannets are not un- 
frcqucutly taken iii nets sunk to the depth of from nine to 
twenty fathoms, and sometimes to that of thirty fathoms.* 
On dlic occasion, so many as 1 28 of these birds were tlius 
captured at ore time, anti in tlieir struggles brought the nets 
with their sinjters and fish to the surface. 

-The Gannet swim* high in tlic water, buoyant as the foam 
which crests tlic wave on which it rides. Its flight and its 
swimming evince its extreme lightness; its force of descent 
no less establishes its possession of a certain degree of density. 
Ifcw arc these opposite qualities united in the same individual? 
On this point we are not left to conjectures, blit can appeal 
to facts which anatomists, have made known from a careful 
examination, of its structure. Thus, a Gannet which died in 
tlic Zoological Garden's of London, was examined by Professor 
Owen,t chiefly with reference to the air-cells, which, in this 
bird, as in the Pelican, have a most extensive distribution. 
By means of a gentlebut continued inflation through the 
wind-pipe, the inU?gurveiits of the whole of tlic lateral and 
inferior parts of the l»ody rose, and the air-cells seemed com- 
pletely tilled, especially that which is situated in front of the 
merry-thought. * Further investigation showed that a free 
communication existed among these, with the exception of 
that in front of the breast. This cell was found to be of a 
globular form, about four niches in diameter, and communi- 
cating directly with the lungs themselves. Numerous Btrips 
of muscular fibre passed from various parts of the surface of 

* A fathom is six feet. The facts arc recorded by Mr. Wm, Thompson, 
Magazine of Natural History, vol. ii. No. 13, 

f Proceedings of Zoological Society, 1831. 
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the body, and were attached to the skin; and a beautiful fan- 
shaped muscle was also spread over the anterior surface of the 
large air-cell just mentioned. “The use of these muscles^ 
appeared to be to produce instantaneous expulsion of the air 
from these external cells, and by thus increasing the specific 
gravity of tlic birdf to enable it to descend Uitli the rapidity 
necessary to the capture of ti living prey, while swimming near 
the surface of the water.” 

Tliig is otic of thosg beautiful adaptations of means to an 
end which Natural History records in every department. 

“ Tlic descent of the Gan net on'its prey has been, not inaptly, 
compared to that of an arrowy the beak of the birtl forming 
the arrow-head, and the body anti wings ihe feathered shaft i 
of the weapon — we hdVe have the secret of itr^lieavy fall; the 
same machinery restores the buoyancy at the proper mgjncnt, 
ami the bird rises with its fisli aloft.” • 

Moulting . — The plumage of birds is pcriodicMly renewetl, 
and tilt* process of this change of feathers is termed 4 ‘moulting” 
Tlic aspect of the birtl, in many instance, change**, not only 
witli age, but also with the season; the summer dress, as wo 
shall have occasion to mention, is often very unlike that of tlic 
winter. Tin', changes in the plumage of birds have been 
investigated, ,with great care, hy Mr. Varrcll; and, in tlx* 
opinion of that able zoologist, the different appearance which 
it presents may be explained, — * 

1st. By the feather itself becoming altered in ttoluur; 

2d, By the birds obtaining a certain addition of new fea- 
thers, without shedding any of the old ones; 

3d, By an entire or partial jnoulting, at which old feathers 
arc thrown off, and now ones produced in their 
places; and, • 

4th, By the wearing off i»f # tlic lengthened lighter-coloured 
tips of the barbs of the. feathers on the body, by 
which the brighter tints outlie plumage underneath 
are exposed. 

In spring, the change which takes place prior to the pairing 
season is to be attributed to the first two modes; and at that 
time, also, there is a partial moulting of old feathers — a laying 
aside, as it wore, of a portion of tlic warm garments of winter. 
The entire moulting is that absolute change, of feathers which 
takes place in autumn. 

JM'ge&tivc Organs . — If, quitting for a moment the eon- 
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sideration of the feathered tribes, we cast our eyes on those 
of the next Tuul highest division of vertebrated animals,- we 
find the mammalia subsisting on a great variety of food — on 
'grasses, grain, fruit, seeds, and herbage — on insects, worms, 
and mullusco — on the flesh of various reptiles, fishes, birds, 
and on that of animals «uf their own class ;r and, if we examine 


the structure of their mouths, we find that they are furnished 
with teeth so especially adapted for the several varieties of 
food, that the habits of the animal can witli certainty he pre- 
dicted from a glance at those efficient organs. Had we never’ 
seen a bird, and were required to describe the structure neces- 
sary to enable a rrfbe of feathered, two-legged animals to sub- 
sist on the lilte varfety of food, we w r ould probably consider a 
supply of teeth ? resembling those of thenpamiiialia, hut loss in 
size, as the very first requisite. These teeth would require to 
he fixed in jaws of corresponding strength and weight, and 
tliOHQ jaws t<rbe worked by muscles of sufficient power — on 
arrangement inconsistent with the lightness which is absolutely 
esSen tial. This problem wc have supposed has already reoei vod 
it;} solution. The organs we w$uld have thought most needful 
are altogether omitted, and their functions are performed by 
an apparatus so unlike in structure, and yet* so efficient in its 
jerking, that it declares, orV tlie part of its Artificer, an 
amount of skill, of knowledge, and of power alike unlimited. 

The hill, being the instrument by which food is taken, first 
demands oiy examination. It is, externally, of a horny tex- 
ture, aiul exhibits great variety in its form, and no less in the 



Fig. 34(i. — B ill of Avocet 


uses to which it is subservient. In 
some tribes, it is simply an organ for 
"prehension, used in picking up grains 
or worms. In others, it is employed 
to separate the seeds from the husks. 
In the Ibis {Fig. 278), it is long and 
lent downwards; in the Avocet (Fig. 
24(>), it is long, and curved upwards; 
in the Snipe it is a probe; in tho 
Swallow, a fly-trap; in tho Duck, a 
shovel, and at the same time a 


strainer; by tho Tarrot it is used as a help in climbing; by 
the Vulture (Fig. 255) as a carving knife for his gory feast. 
But, supposing the food to be procured, it is needful, in 
place, that there should be some convenient receptacle 
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into which it can ho instantaneously transferred, until wanted. 

In sonic birds, which, like tlie Swift, livo upon Ihsect prey, 
seized when on the win#, the upper part of the throat is so 
large as to answer for this purpose. In the Pelican, a peculiar * 
pouch is attached to the lower jaw {Fig. 247), and In this a 
goodly store of fish ran be carried about*. I»tho Cormorant, 
tlie gullet itself is diluted, so that Jt is not unusual, when the 
bird has got a fish too large to be swallowed at once, to see 
tlie. tail hanging for a time out of its mouth. But the plan 
which "is most usual? is that which*may be exemplified in the 



Fig. 247. — Vei.ican. 


digestive system of a common fowl {Fig. 248). The gullet 
(tHsophagus) is suddenly expanded, fprtning a bag or chamber, 
known as the crop. Beneath this there is a slighter expan- 
sion, which forms the second or membranous stomach, in 
which the food is* softened by the action of wlmt is called 
the gastric juice. Prom this tlws food passes on to the 
third stomach, in which the ] ►recess of digestion is com- 
pleted. In flesh-eating birds, this stomach is thin and mem- 
branous; hut in those which feed on grain, the sides of it 
are of considerable thickness, and, being moved by powerful 
muscles, act as ft mill in grinding down the food. Many who 
see the gizzard of a fowl at table know that it serves in the 
economy of the bird as a grinding machine; but comparatively 
few know that the gizzard is actually the stomach itself. 


312 


INTRODUCTION TO ZOOLOGY. 


which, thickened in its coats, performs the same office as tho 
teeth of the graminivorous quadrupeds. 



Fig. 248 . — Diokstiyk Apparatus of a Fowl. 1 * 

The action of the gizzard is expedited by small pebbles 
and other hard substances swallowed by the fowl. In the 
Ostrich (Fig, 24.9), this instinctive action prevails to such an 
extent, that in the stomach of one were found pebbles suffi- 
cient to fill a large glass bottle; and as the Ostrich will 

* e, SQ3opbagu9 ; C, crop; r, ventriculus succenturmtus; g, gizzard; l, liver; 
gh, gall-bladder; t, bile-duets ; p, pancreas; rf, duodenum; c, cooca; *, small in* 
lestine; L, large Intestine *, 0, oviduct. 
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swallow metals with equal readiness, popular credulity, in 
former times, went so far to assign to it the power of 
digesting these substances; and many are the allusions in the 
older writers to this supposed power of “ the iron-eating* 
Ostrich.”* . 



Fig. 249.— Akkicah Ostrich. 


Senses . — The two senses wliieh appear to he developed in 
the highest degree in birds arc those of sight and of smell. 
The arrangements connected with the eye, regarded as tail 
optical instrument, are, in all their details, replete with evi- 
dence of design. It has to perform a»variety of functions, and 
demands a corresponding variety m .the adjustment of its 
several parts. It must be fitted for vis^n at the altitudes to 
which birds of prey soar, and equally fitted for vision near at 
band. It must be adapted lor ray ^ of light passing through 

* Mr. Bennett, in Gardens and Menageries, quotes the following lines, 
as illustrative of the prevalence of this belief. The author is Skelton, a 
laurelled poet of tho reign of Henry the Kighth : — 

“The Kstridgc that will eat* 1 
An lio rah owe* so great?, 

In the sfcendo of meat ; 

Such fervent heat 

11 is stomake doth Treat.” 

* llorse-slioo. 
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media of very different densities, and of different degrees of 
transparency. Conditions have* therefore, to be fulfilled with 
regard to the eye of birds, which arc not required in the best 
optical instrument of human construction; and, at the same 
time, it is needful that tho focal distance, fitted for near or for 
distant vision, should be adjusted with a rapidity very different 
from the “rack and pinion” adjustments of our most Hkilful 
opticians. Details connected with this subject would here be 
out of place, and must be sought for in works of a less ele- 
mentary character.* n 

One obvious peculiarity may, however, he mentioned: birds 
possess, not tivo, 'but three 'eyelids. TW> third, termed the 
nictating membrane S* lies in the iuiicr angle of the eye when 
not in use. Bj' tho action of powerful muscles, it can in a 
moment he swept over the surface of tho eye, and then by its 
own elasticity spring back to its former place. It is mem- 
branous, and* somewhat transparent; and some authors who 
describe the Engl^as gazing on the sun, assert that he does 
so‘l>y means of the protection which thin membrane affords. f 

Smell . — The sense of smellcin birds has been subjected to 
various experiments, to ascertain the extent to which it exists; 
and the development of the olfactory nerves, in more than one 
Species has been examined by* Professor Owen.f A Vulture, 
which formed the subject of one of his investigations, was the 
Turkey Buzzard ( Vvltur f vura^ y a bird extremely abundant in 
Jamaica, where it is known by the familiar name of “ John 
Crow.” It feeds on carrion, and its services aro considered 
so valuable, that the killing of one within a certain distant**; 
of tho principal towns is an offence punishablo by fine. Tho 
notes of Professor Oweif prove "the existence in this Vulture of 
a well -developed organ of smell. The same fact is established 
by the obscrvatioi** $f Mr. Sells. It is to ho recollected that, 
in hot climates, the burial of tltc dead commonly takes place 
in about twenty-four hoars after death, on account of tho 
rapidity with which decomposition takes place. “ On one 

.* Jones’s Outline, p. 609. YamiU’s Birds, 1st edition, vol. i. p. 11, 14, 
and 138. 

f The poet thus refers to the popular belief: — 

“Nay, if thou be the princely Kagle’s bird, 

Show thy descent by gazing ’gainst the. sun.*' 

Kino Hknkx VI. Part iii. Act ii. scene 1. 

X Proceedings of Zoological Society, March, 1837. 
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occasion/’ says he, “ I had to make a post-mortem exa- 
mination of a body within twenty-four hours after -death, in a 
mill-house completely coucealed; and whilo so engaged, the 
roof of the mill-house was thickly studded with these birds”* 
(the Turkey Buzzards). On another, “the family had to send 
for necessaries for tljc funeral to Spanish Tow^, distant thirty 
miles, so that the interment could not take place until noon 
of the second dav, or thirty-six hours after his decease; long 
before which time — and a most painful sight it was — the 
midge of the shingled rotif of lils house, a large mansion of but 
one floor, had a number of thosij melancholy-looking heralds 
•of death perched &ercon, besides many more which had 
settled in the vicinity. In these cases, till birds must have 
been directed by smell, alone, as sight was totally out of the 
question. ”t * 

The ohtiiHcncss of the sense of smell, in nnptlicr sjfljcies, 
seems to he no less clearly established. Mr. Donvin saw, at 
Valparaiso, between twenty and thirty Condors, which were 
kept in a garden there, and fed ouce each ’week. The Con- 
dors were tied, each by a rope,, in a long row at the bottom 
of a wall; lie was thus enabled to try the following experi- 
ment: — Having folded up a piece of meat in white paper, he 
walked backwards and forwards#, carrying it in bis band, at 
the distance of about three yards; but no notice whatever was 
taken, lie then throw it on the ground, within one yard of 
mi old cock bird, which looked at it for a moment with atten- 
tion, but then regarded it no more. Mr. Darwin pushed it 
closer and closer with a stick, until the Condor touched it with 
his beak; the paper was then instantly torn off with fury, 
and, at the same moment, every bird in the long row began 
struggling and flapping its wings. J , 

The controversy between some autl^prs, as to whether 
Vultures are guided to the carrion on which they feed by the 
sense of sight or that of smell, is lil^e the combat of the two 
knights, as to whether the statue bore a shield of gold or of 
Bilvcr. It was composed of both. Aud, in like manner, there 
seems no good reason for doubting that both senses are made 

# Penny Cyclopaedia, article Turkey Buzzard. 

f Zoological Proceeding!*, March, 1837. The same evening on which 
Professor Owen’s communication on the development of the olfactory nerves 
was read. 

X Journal, p. 222. Voyage of the Adventure and Beagle. 
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to contribute to the welfare of the birds, by directing them to 
their prey. c The far-sighted eye secs it from the clouds, and 
the characteristic flight of the* Vulture, as it descends to the 
feast, reveals to its brethren the fact that a repast is spread 
for them; and from all quarters they hasten to participate. 
And, again, when near at hand, under the Screen of cliffs, or 
the thick-tangled vegetation of tropical forests, the sense of 
smell reveals the hidden cArcass, and tempts around it those 
who act an important part as agents for its removal. Different 
species may he supposed to possess these powers in varying 
degrees of perfection, so 'that each may most efficiently per- 
form its allotted duty. k <- 

'The Vultures arc not the only 
birds by which the removal of 
decaying animal matter is carried 
on; it is .shared by those be- 
longing to other orders. Thus, 
in India, there is another whose 
services arc no less valuable, and 
whoso appearance is altogether 
different. It is a gigantic Crane, 
called the Adjutant (Fig. 250). 
This bird, and *a species found in 
Senegal, furnish 15 the valuable 
marabou feathers. It is called 
the Touched Adjutant, from a hag 
or pouch on the middle of the 
nock, and which pouch lias been 
likened by Cuvier to “a large 
sausage/’ Its utility as a sca- 
venger is so great, that the bird 
is not only permitted to remain 
unmolested, hut is held in great 
estimation, and, from superstitious 
feelings, even regarded' with reverence. It is a voracious 
feeder, and gulps down its food wliule. It lias been known 
to swallow a leg of mutton five or six pounds weight; and 
Sir ]3verard Homo states, that in the stomach of one a Land 
Tortoise ten inches long, and a large black Cat, were found 
entire. 

Removal of Decaying Animal Matter . — We would wish 
here to call attention to the provision so abundantly made for 



Fig. 250 . — PoTJGiiRD Adjutant. 
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tlie removal of putrefying substances, which would J soon taint 
the atmosphere*, and spread disease and death around. Many 
birds, besides tliosc we have named, share in this labour, con- 
verting into nourishment that which would otherwise prove 
baneful. Among the maiumiferons animals, wo find some 
that prey upon the feelpless and the dead ; and thus the carni- 
vorous tribes, both of birds and quadrupeds, carry into effect, 
the same beneficent provision. But they arc not the sole, 
though they are the most powerful, workers ; there arc others, 
both oil land and wafci*, whose diminutive size is more than 
compensated by tbeir countless (lumbers. Let us revert to 
some of the invertebrate miimql*, whose habits have been 
briefly noticed, and see bow numerous these labourers, 
how different their structure, yet how effectually they all work 
together. Even in the brief spare to wliirhVo have been 
restricted, we have enumerated, as dfbvourem of organised 
matter in a state of decay, Infusoria, Star-fUies, Earth- 
worms, Crustacea, Insects, Mollusca, Fishes, Crpeodilos, un(l 
wo now add Birds nmh Mammals. Each individual acts for 
liimself alone; yet all unconsciously co-operate in carrying out 
one harmonious design. Without the ceaseless efforts of these 
heterogeneous labourers, the air, tin*, rivers, and the seas 
would alike lTeeome loaded wdrii impurities, and the earthy 
would soon he* converted into one great charnel-house. The 
wisdom by which a comprehensive scheme for preventing this 
result has been formed, and the providence by which it has 
been sustained, speak alike of 11 nr by whom these animated 
tribes have been called into existence, and have been gifted 
with their several capacities. 

Migration . — At the approach of winter, there are various 
birds which make their appearance pretty nearly at the same 
time each year, and leave us early in the spring. They have 
arrived from regions further north, and have made our islands 
the southern limit of that periodical a change of residence- to 
winch we give the term migration. There. are others whoso 
appearance in spring we welcome, not only because of the 
beauty of their flight or their plumage, or the cheerfulness of 
their notes, hut because wc know’ from experience that theBC 
feathered visitants are the harbingers of brighter skies and 
renovated verdure. These lovely heralds of the spring stay 
w ith us during the summer, and then wing their way to the 
south. The British Islands constitute the northern limit of 

F 
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their migration. It is now ascertained, that the greater 
number of these summer birds* leave these kingdoms for the 
north and west of Africa,* whence they return annually, with 
such punctuality, that their appearance is looked for with con- 
fidence within a day or two of the particular time. 

These few silnple fhets arc nearly all diat we can he said 
to know with certainty on the mysterious subject of migration. 
It has been asserted that birds change their quarters because 
of inclement seasons, scarcity jjf food^ and other evils, which 
arc avoided by their change of residence. But if these sup- 
posed explanations be scruti'iised, they will he found unsatis- 
factory. The truest philosophy is Gainfully to avow our ig- 
norance of the subject, and to regard birds as acting under an 
impulse implanted in tlieir constitution by the Creator. Ob- 
servation only corroborates, that “ the Stork in the heavens 
knoweth her Appointed times, and the Turtle and the Crane 
and the Swallow observe the time of their coming. ”t 
\ Several observers have stated, that, migratory birds, when 
in confinement, though plentifully supplied with food, show 
ovident symptoms of restlessness when the period arrives at 
which tlieir fellows take their departure. So powerful is this 
migratory instinct, that birds will forsakt tlieir young and 
'leave them ft) perish, rather than not accompany their com- 
panions. This proceeding, so contrary to all that we see of 
the devoted attachment ’of the parent birds to their offspring, 
was first observed by Mr. Blackwall, who states^ that, in the 
spring of 1821, a pair of House-martins, after taking posses- 
sion of a neat which had been constructed in the preceding 
summer, drew out the dried Ijpdics of three nearly full-fledged 
nestlings, which had perished in it. About the same time, 
another pair' of II oils e -martins, being unable to dislodge the 
youug, closed up Mic aperture with clay. This suggested 

* Several British specie^ wore observed, on their migration northward, 
by Mr. W- Thompson, when on bis passage from Malta to the Morca, in 
H.M.S. Beacon, in April, 1811. Annals Nat. Hist. vol. viii. p. 125. 

• f The lines of Pope are highly descriptive and appropriate: — 

“ Who bid the Stork, Columbus-like, explore 
Heavens not his own, and worlds unknown before ? 

Who calls the council, states the certain day, 

Who forms the phalanx, and who points the way? 

God in the nature of each being sounds 
Its proper bliss, and sets the proper bounds.’* 
t In his Researches in Zoology. 
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examination in future years, after the Martins and, Swallows 
had taken their departure; ami, each time, several nests were 
found containing dead nestlings which had heen abandoned , 
by tho parents. Upon these interesting facts Mr. Thompson 
remarks : — “ In the instances above alluded to, the young 
broods and eggs wei^ deserted late in thb season, and I should 
suppose at the migratory period? The paramount object 
would then seem to be migration; and, when favourable 
weather, and wind prevail, thc\ love of offspring yields to the 
stronger impulse, and the parents tdke their departure. Had 
this favourable time }>ccn long chough protracted, they would 
*havo continued to tend their offspring, r.nd bring them to 
maturity.”* 

Affection for their Young . — The instances just mentioned 
arc the exceptions to that ardent attachment to their young 
which birds evince. If danger threaten, thc^ most timid 
becomes bold, and is ready to give battle to the assailant. t 
In the cold-blooded vertebrate animals, thf mothor, in most 
cases, is satisfied with depositing the spawn in a suitable 
situation, or the eggs in what seems a place of security. With 
this her care for the future progeny is ended, and she ex- 
periences nothing 'hf the actual cql c s or pleasures of maternity . 
But the proceedings of birds, prior to the elusion of tlio' 
young from the egg, and afterwards in regard to the attention 
bestowed upon them, is in every respect so sedulous, bo 
unceasing, and so replete with tenderness, that it isf not in the 
power of language to convey a picture of affectionate solicitude 
beyond that which is employed in reference to their ordinary 
habits. J The exertions made Jby the parent birds to procure 
for their helpless young the supply hf the requisite food, arc 
so unceasing, and are. carried on with such entire forgetfulness 
of self, as to excite the admiration even 0/ tho most incurious. 
When, therefore, the poet iccounts the simple facts which 
* Annals of Natural History, vol. ix. p, 878. 

f “ The poor Wren, 

The most diminutive of birds, will fight, 

Her young ones in the nest, against the Owl.” 

Shaxsfbare. 

X The reader will recall to mind, as an example of this, the memorable 
words — “ 0 Jerusalem, Jerusalem! which killest the prophets, and stonest 
them that are sent unto thee : how often would I have gathered thy chil- 
dren together, as a hen doth gather her brood wider her wing* y and ye 
would not!”— Luke xiii. 34. 
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observation reveals, he wakens into activity some of our purest 
sympathies; nor can the naturalist present a picture more 
faithful thau that which is arrayed in the garb of verse: the 
truth and the poetry are one. 

“ Some sought their food among the finny shoals, 

Swift ^aartinff-from the clouds, emerging 60011 
With slender captives glittering in their beaks; 

These in recesses of steep crags constructed 

Tlieir eyries inaccessible, and trained 

Their liardy brood to forage in a]l yrealhers. , 

Others, more gorgeously apparelled, dwelt 
. Among the woods, 01?. Nature’s dainties feeding— 

Herbs, Coeds, or rool^; or, ever «»n Kic wing, 
rursuin^insects through 1 the boundless air; 

In hollow trees, or thickets, these concealed 
They* exquisitely woven nests, where lay 
Their callow offspring, quiet as the down 
Ontiheir own breasts, till from her search the dam 
l^ith laden bill returned, and shared tin 1 meal 
Among her clamorous suppliants all agape; 

1 Then, cowering o’er them with expanded wings, 

fche felt how sweet it is to be a ntuther." 

•MoNTr.OMKin's “IVijcan Island 


those sing-i) 




Nests . — Wc turn from tli young birds to 
habitations in w hidi they are hatched. The bjpuillest anitnn 

pf observation 
makes manifest, 
to every one, the 
great diversity 
of their situa- 
tion, structure, 
and materials. 
As examples, 
we may mention 
the exposed nest 
of the iSky-lark, 
built ii]>on the 
ground, com- 
pared with the 
globular edifice 
of the Wreu, 
constructed in 
sheltered situa- 
tions, and in- 


Fiff. 251. — Nest 01. Goldfincii> 

gcniously concealed from view; or the neat and elaborately 
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finished nest of the Goldfinch [Fig. 251), contrasted with the 
coarser edifice of the Rook or the Magpie. ’ c 

But, regarded merely as a work of art, some of the nests 
from foreign countries appear more ingenious and more 
artistical, though of course not hotter adapted to the wants of 
their respective occupants. Tlius the nests of Jie 13aya, a bird 
of* Ilindoslan, are formed of long grass woven together in the 
shape of a Lottie [Fig. 252), and suspended " to the extremity 
of a flexible branch, the more effectually to secure the eggs 
aflid young brood from serpents, monkeys, squirrels, and birds 
oi prey. These nests contain several apartments, appropriated 
V different purposeR'. 1 ' ’* The entrance is al the lower part, 
so flint the parent birds reach it only whcii*on the wing. 

Another species, called with great justice, the Tailor-bird 
[Sylvia sut or id), collects from the cotton-plant, fibres of 
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In the* former part we mentioned (p. 137), that some 
Caterpillars spin a snow-white canopy, and dwell together in 
social communities. Among birds wo have an example of 
thoir united efforts being, in like manner employed in the 
construction of a common covering. This is observable in 
the sociable GjpsbeaJt ( Loxia soda), a ^pccics found about 
the Cape of Good Hope. Those birds construct a roof of 
grass matted together; and beneath the caves of the shed 
thus formed by their joint labour, the individual nests are 
built (Fig. 254). Some idea df the siz« and solidity &f these 
structures maybe formedTropi the fact mentioned by Vaillant, * 
that having observed one •of enormous*size, he despatched* 
some men with a ^hggon to bring it, and on its arrival he cut 
it to pieces with a liatclict. 9 



Fig. '251 — Nest of Sociable Grosbeak. 


Organs of Voice . — The period when birds arc about building 
their nests, and engaged in attending to the callow young, is 
that in which our groves become “prodigal of harmony.” 
This may, therefore, he a fitting place to make some remarks 
on the organs of voice. In birds, they consist of a wind- 
pipe, which divides at the lower part into the two branches 
called the bronchial tubes — one leading to each Jung (as shown 
* Travels, second series, vol. iii. 
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in j Fig. 242.) At tbc upper part of the windpipe ft an organ 
(the glottis, or superior larynx) by which the size of the 
aperture seems to he regulated. At the lower part is placed 
the true organ of voice in birds (the inferior larynx); and, in* 
all those which possess the vocal powers in the highest per- 
fection, this partis furnished with five pair of nerves. “The 
tube of the windpipe,” says Mr. Yarn'll, "is composed of 
two membranes, enclosing betwedh them numerous cartilagi- 
nous or bony rings, forming a cylinder more or less perfect 
from end to end.”* TJhs tubolMers in its length, its diameter, 
and its substance, in different speciR; and in sonic it exhibits 
• convolutions which #iodify its powers. “ TJhe principle upon 
which the organs of voice in liifds is-fou^ded, is that which 
prevails in wind instruments generally; the notes in the 
ascending scale being produced by a corresponding contraction 
of the diameter or the length of the tube, and vice verse*. ” 

Such is the description given by physiologists of the 
mechanism which produces the loud note of the Wild Swan, 
the booming of the Jlittern, the cawiug*of tlie Hoot, tCo 
hooting of tlie Owl, and the \vijd screams which, hoard amid 
tlie native haunts of the sea-fowl, liarmouise with the surgiflg 
sea. llirds, as we all know, can ho taught to imitate the 
tones of the lfiunnn voice; nor da this limited to the Parrot; 
tlie power is Enjoyed, among our native birds, by tlie Haven,"*" 
the Magpie, the Jay, and the Stalling. So distinctly have 
llavons been taught to articulate short sentences, that one 
living at Chatham, “in the vicinity of the guardhouse, has 
more than once turned out tho guard, who thought they were 
called by the sentinel on duty.”f 

The power of imitation readies, perhaps, its highest per- 
fection in tho Mocking-bird of Anfbrica. So perfect is his 
performance, that not only (lie experienced car of the fowler 
is deceived, hut even lords tlmmselves are imposed upon. In 
a domesticated state he finds equal scope for the versatility 
of liis powers, and his doings have been most graphically 
recorded by Wilson, in his American Ornithology: — “He 
whistles for the dog; Caesar starts up, wags his tail, and runs 
to meet his master. He squeaks out like a hurt chicken, and 
the hen hurries about, with hanging wings and bristled 
feathers, clucking to protect its injured brood. The harking 

* British Birds, vol. ii. p. 71. 

j Quoted by Mr. Yarrell, from Swainson and Richardson. 
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of the dog7 the mewing of the cat, the creating of a passing 
wheelbarrow, follow with great truth and rapidity." 

Distribution . — To one who regarded only the powers of 
flight which birds possess, it might seem easy for beings so 
endowed to change their abode at pleasure, and not, like the 
more slow-moving maximal i a, ho restricted to certain regions; 
but here, as in every other department of Zoology, the laws 
of geographical distribution are more potent than the man- 
date of tho king who placed his chair upon the bench, and 
forbade the approach of the waves— “Thus far shaft thoif 
come, and no further. ’ * 

• The number of g] topics .sqpposcd to 1 ’ he about four times 
greater than that rf quadrupeds; and, with the exception of 
fishes, they arc more widely distributed than any other class 
of vertehrated animals. Mammalia and reptiles are, to a 
great extent, 'limited to the wanner regions; hut birds are 
found in cYiVy part of the earth, from the equator to the 
poles. » f 

* The number of species is greatest towards the equator, 
except among the aquatic tribes. Europe is regarded as 
remarkably rich in tin* number of its birds, the species 
amounting, according to a catalogue* published in 1840,f to 
490, arranged in th irty -four *f am dies and one^himdrcd and 
sixty-four genera. It is interesting to observe the compara- 
tive numbers belonging t» the leading groups: — 


Rapacious Birds 

. 54 species 

l'erchiug ami Climbing Birds 

209 „ 

Scraping Birds 

. 28 „ 

Wading Birds ?. 

.97 „ 

Swimming Birds* . . ? 

. 112 „ 

c Total .. 

. 490 species. 


Classification . — The lyunbcr of species at present known 
to naturalists is in some degree doubtful, for the same bird 
has frequently appeared under more than one name, in tlie 
:%brks of successive authors. Lesson has enumerated 6,200 
species; but Mr. Strickland is of opinion that 5,000 species 

* This ami all other information on the subject of distribution is derived 
from Berghuiis’a and Johnston’s Physical Atlas: a highly valuable work, 
which has been referred to on the distribution of reptiles, 
f By Key selling and Blasius. 
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are probably all that can be said to bo accurately known.* 
This number is divided into, about a thousand *genera, and 
the names and limits of these genera have, from time to time, 
undergone considerable modification. This will not seen* 
surprising when jt is borne in mind, that genera arc merely 
contrivances adoptqjl by writers for the purple of conveniently 
grouping together those species which most nearly resemble 
each other. The word “species^* is applied “to such indi- 
viduals as are supposed to b^descended from a common stock, 
#or which might have %o descended 9 'f A species has a real 
existence in nature. A genus an abstract idea, a creation 
of the mind, liablc®to be overthrown or upfreared, contracted, 
or expanded, according to the*mutahility ot human knowledge. 

In this little hook do not purpose entering upon the com- 
parative merits of different systems of classification. That 
system is the' best which is founded, not upou#my ond set of 
characters, but upon an intimate knowledge of «11. Tlio only 
true foundation on which it can be reared is .that which # is 
afforded by the anatomical structure. E acli change of external 
character is accompanied hy a«cor responding change of inter- 
nal organization. “The external parts afford an index to the 
internal. ”J Thg shape of the organs hy which the food is 
taken indicate the form and Structure of those hy which it 
is swallowed and digested, lienee, “if we find a biriT 
having a short-beaked bill and curved claws, we shall not 
he wrong in inferring that it has a wide oesophagus (gullet) 
and a large membranous stomach. But our informa- 
tion is incomplete, and our classification imperfect, unless 
to a knowledge both of external and internal structure, we 
add that which is to he acquired by the study of the living 
objects seen in their native haunts Tlius only can we 
ascertain to what extent each mudifiqption of structure is 1 
accompanied hy a corresponding change of habit; and until 
this be done, with regard to foreign as well as to native t 
species, we must not suppose that our classification is perfect ; 
and unchangeable. ! 

* Vide his excellent Report on “the Progress and Present State of ■ 
Ornithology,” Report of British Association, 1844. 

I Arclibishop Wliately’s Logic, hook iv. chap. v. , 

Macgillivray's British Birds. 

§ Idem. Tins work contains an instructive and interesting series of 1 
plates, exhibiting the modifications of the several parts of the alimentary 
canal In a large number of native birds. 

F2 
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Such are* the principles which seem now to ho generally 
repoguised, qven when there exists considerable difference of 
opinion as to tho details by which they can most successfully 
J>e reduced to practice. The following arrangement is that 
which has been adopted by some of our leading British 
ornithologists : — 

Order I. Raptorbs— Birds ot Prey, as Vultures, Eagles, Owls. 

II. Insessorbs — Percliors, Sparrows, Linnets, Crows. 

■ <i *• . 

III. Rasohbs — Scraping Birds, as Pheasants, Fowls. 

IV. Qrallatores— W adjrSj as Herons, Bitterns. 

i V. NATATORBS^-Swimmers, as Geese, Divers, Gulls. 

n 

* 

According to the general plan we have pursued, we should 
commence with the swimming birds, and gradually ascend to 
■ that group which contains the Falcons find the Eagles, which 
ar<£ regarded hs thu nobles and the kyigs of the feathered 
tribes; hut the birds usually placed lowest in tlic scale, such 
. as Gulls and Terns, do not present the slightest resemblance 
,* to the creatures which rank highest, and were the last men- 
| tionod in the preceding class. .Between certain niollusca and 
\ fishes wo found so great a resemblance, that a Question had 
i arisen as to whether a certain species should be regarded as a 
i mollusk or a fish: between fisli and reptiles, again, a similar 
; difficulty occurred; hut between reptiles and birds, or between 
birds and mammalia, there can be no such question. The 
separation is so well marked, that there is no delmtcnble 
ground, no border territqry. Tke birds stand out apart from 
the groups on either Bide, distinctly isolated. No advantage, 
therefore, accrues from* placing tho lowest of the birds next 
to the reptiles, nor fhose regarded as the highest next to 
J the quadrupeds. Such an arrangement is also open to the 
‘ objection, that by most writers the different classes are treated 
of in the order in which they have been here enumerated; 
1 and it is desirable that the learner should be accustomed to 
f the same succession of family and genera, in this elementary 
|work, that he will meet with in those of a higher character. 

For these reasons we have resolved on following tlie course 
{ that is most generally pursued, and beginning with the birds 
i of prey. 
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We can notice only the leading groups, and even these with 
great brevity. This must bp apparent, when it is recollected 
that the number of species at present known is perhaps 
between five and six thousand (p. 324); and that those oo* 
curring even in the British Isles, amount to between three 
and four hundreSl.* We shall therefore onjy attempt to state 
what are the points of structure by which the principal 
divisions arc characterised, and bring forward a few of the 
individuals belonging to ea^h, as exemplifying the habits or 
economy of their respective famil^s. 


Oilman I.— RAPTORES.— BIRDS OP TREY. 

* 

• 

The Raptorial Birds are distinguished by a strong hooked 
bill and stout muscular legs. Three of the toQs are directed 
forward, and one backward; they are rough below, tfnd 
armed with powerful, sharp, curved, retractile talons. They 
are arranged in three families — the Vultures, the Falcons, 
and the Owls. 


I. — VULTURIDjfi. — VULTDUKS. 


“ Aliovo, the mountain rears a peak 
Where Vultures wliet the thirsty lieak ; 

And theirs may be a feast to-night 
Shall tempt them doVn ere morrow’s light. 

• _ Byron. 


The Vultures have the claws, in general, less curved than 
either the Falcons or Owls, fhu feet* generally naked, and the 
head in a greater or less degree divested of feathers. Nona 
of them are indigenous in these countries; yet as two have 
been taken here, they are of course included in our Fauna. 

* The Irish species, according to Mr. W. Thompson’s Report, published 
in 1840, were then u^xjut 230; and fourteen or fifteen have since been 
added. 

f “ Whet the thirsty beak.” The idea of whetting the beak, though 
current, is erroneous. 
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One of tliesc is the Griffon Vulture, of tlie Alps and Pyre- 
nees ( Vultiir* fuluns, Fig. 25 5),, caught near Cork Harbour, 
in 1843.* The food of this species is can-ion, on which it 
gorges to repletion, rarely quitting the prey while a morsel of 



Vise. 253 — Gmi'pox VuLTimr,. 


flesh remains; so that it i.. not uncommon to see it perched 
-Upon a putrefying corpse foi* several successive days. It 
never attempts to carry oft a portion, even to satisfy its 
young, hut feeds them hy disgorging the half-digested morsel 
from its nuyv. It frequents the North of Africa, as well as 
Europe, and congregates in considerable numbers when the 
carcass of some large quadruped forms the banquet. f 

The other is the Egyptian Vulture 
(Nephron jSercnopterua, Fig. 256), one 
jj |> of which is recorded by Mr. Selby to 

f h^ve been shot in Somerset sh ire, in 1825. 

SsBgta, \ It is this species which Mr. Bruce men- 

tions «;is frequent in Egypt and about 
Cairo, where it is called hy Europeans 
“Pharaoh s lien.” These birds are never 
Fig. 25G. — Nkoi-iibon. m °kBtcd ^ 1C natives, but encouraged 
and protected, l)ccausc of tlieir services in 
clearing away filth and offal. “ Every group of tlie natives 
lias a pair of these Vultures attached to it. The birds roost 

t * Thompson, in Annals of Natural History, vol. xv. 

P f Jtcunctt. 
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on the trees of the vicinity, or on the fences whiclf bound the 
enclosures formed for their cattle.”* They differ in size and 
other particulars from the true or typical Vultures, such as 
that just mentionoa. 

The Condor ( Sarcoramphus grypkus) represents another 
group remarkable for the “ caruncles” or fleshy appendages 
of the neck {Fig $57 )> somewhat akin to fliose seen on the 
Turkey-cock. Beneath is a white ruff 
of downy feathers, forming the line of 
.separation between the n^lked skin 
above and the true feathers covflfing 
the body below. At the early fyart of 
this century, such exaggerated ideas, 
respecting the size of tins bird, were 
current, even among naturalists, that 
it was compared to the Hoc of eastern 
fable. It was reserved for Humboldt 
to destroy these exaggerated ideas, 
and to rcduco its powers and dimen- 
sions to tlieir true limits. TJic extent of the wings, when 
expanded, is usually from nine to eleven feet. Humboldt did 
not himself see any which exceeded nine: one shot by Mr. 
Danvint incifcured only eight and a half; hut it is still said 
that some attain so great a size as fourteen feet, f Borne oir 
these wide-spreading pinions, the Condor maybe seen soaring at 
an elevation of from ten to fifteen thousand feet above the level 
of the ocean. One is slated to have been seen by Humboldt 
so high as twenty-two thousand feet. “Those birds generally 
live by pairs; but among the inland basaltic cliffs of 
St. Cruz,” says Mr. Darwin f “ I found a spot where scores 
most usually haunt. On coming suddenly to the brow of the 
precipice, it was a flue sight to see between twenty and thirty 
of these great birds start heavily from tffeir resting-place, and 
wheel away in majestic circles. 1 ’ Ho describes their flight as 
beautiful; tlic Condors moving in farge curves, sweeping in 
circles, descending and ascending without once flapping their 
wings. 

The species of Vulture which seems to form the connecting 
link between this family and the eagle, is that which the 


* Yarrell, voL i. 

| Patagonia. Journal, p. 220. 

X Bennett, Cardens and Menageries. 
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natives of the German Alps name the Lammergeyer, or Lamb 
Vulture. U resembles the eagle in its confident and upright 
bearing, and is the largest of European birds of prey, measur- 
ing, when fully grown, upwards of four feet' from beak to tail, 
and in the expanse of its wings no less than nine or ton.* 
It frequents the highest mountain chains In both Asia and 
Africa. Of its Jfcuilacity Bruce relates ^striking instance. 
While that celebrated Abyssinian traveller and his servants 
were at dinner in the open air, with several dishes of boiled 
goats’ flesh before them, one of ^these^ Vultures came 'flying 
slowly along the ground, aftfl sat down close to the meat, with- 
in the ring which tie men lia^T made round it. “ There wero 
two large pieces, if leg and °slfouldor, lying upon a woodou 
" platter; into these no trussed both his claws and carried them 
off.” lie was allot on his return for a further supply. 


1L— FALGONIDJ:.— -FALCONS. 

Scaling yonder peak, 

I saw an eagle wheeling near its brow, 

O’er the abyss; his broad expanded wings 
Lay calm and motionless upon the air, 

As if he floated there without their air 1 , ( 

By the sole act of hiL unlordcd will. 

That buoyed him proudly up.” 

J. S mem dan Knowles’ Wii.lt \u Tki.l. 

This grovji is distinguished from the preceding by the sharp 
curved claws, and by the bead being in all cases covered 
with feathers. It includes the Eagles, Falcons, Kites, and 
Buzzards. 

In entering upon this object, there is one source of error 
we should sodiilously &void. It is that which invests with 
human feelings arid passions the inferior animals ; which makes 
us prone to regard one as brave, noble, generous, and humane, 
ami another as cowardly, base, selfish, and unpitying. Tried 
by such a standard, the Eagle embodies all that is great, the 
Vulture all that is despicable. W c forget tlmt both are birds 
of prey, destined to fill important, though different, parts in 
the scale of being, and both alike destitute of those higher 
motives which thfe use of such phraseology on our part would 
imply. With this brief caution, wc shall not hesitate to avail 
* Bennett. 



BIRDS. I 331 

ourselves of the language of the poet, nor seek to deaden the 
warm tints which glow upon liis pictures. , 

Two Bpccies # of Ragle — the *G olden and the White-tailed — ■ 
are known as penJancnt residents in these countries. The # 
addition of anotheijto our Fauna was an occurrence of some 
interest to ornithologists. This third species is an inhabitant of 
the Apennines, and^bther mountains of 3entiSl Europe, and is 
known as the Spotted Eagle (AqitiLa noeuia), Mr. 11. Davis, 
of Clonmel, states* that it was shot in the month of January, 

1 845, on the estate pf J:he ,l?arl of Shannon, county of Cork, 
and was at the time in a fallow Afield, devouring a rabbit. 
.Another bird, similarly marked, ^jut reported to liave been of 
a lighter shade of brown, was^lfot at the tauie place within a 
few days afterwards, but was not preserve?!. 



The White-tailed, or Cinereous* Sea Eagle (Halicnetus 
albicilla) is somewhat less in size than the Golden Eagle. It 
is much more abundant, and it seems in its liabits to approach 
more nearly to the Vultures. We shall, therefore, convey a 
better idea of the habits of “the wide ruling Eagle,” by 
appropriating our limited, space to the Golden Eagle (Aquila 
chrysceetos, Fig. 258). 

* Ttj a letter to Mr. Yarrell — vide British Birds. 
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This spAeies, though occasionally taken in England, haunts 
more especially the mountainous districts of Scotland, and of 
the north and west of Ireland. In Mr. Sophy’s splendid illus- 
trations of British Ornithology are two figures of this bird. 
These have suggested to a reviewer* of that work a descrip- 
tion so vivid, that it enables the reader at once to realise, in 
his own mind, many of its characteristic features. 

“The Golden Eagle lc&ds the van of our birds of prey, 
and there she sits in her usual, carriage when in a state of 
rest. Her hunger and her thirst havcJjcen appeased — her 
wings are folded up in^ dignified tranquillity — her talons, 
grasping a leaflet branch, me almost hidden by the feathers 
of her breast — hei sleepless eye lias lost something of its 
ferocity — and the 11 oval Bird is almost serene in her solitary 
state on tlic cliff. 

“ Bfit, lo, tjic character of the Golden Eagle when she has 
pounced and is exulting over her prey I With her head 
drawn back between the crescent of her uplifted wings, which 
she will not fold until that prey he dovoured — eye glaring 
with cruel joy — neck plumage bristling — tail feathers fan- 
spread, and talons driven through the victim’s entrails and 
heart — there she is new alighted on the edgo of a precipice, 
and fancy hears her yell and its echo.” “Tlic week-old 
‘ Fawn had left the Doe’s side but for a momentary race along 
the edge of the coppice^ — a rustle and a shadow, and the 
burden is borne off to the cliffs of Ben Nevis.” 

The power of vision in this tribe is very extraordinary. 
This fact has been long known; so long, iudecd, that the 
classical reader will at once remember that it is mentioned by 
Homer, in his description of Menclaus: — 

“ Tlic field exploring, with an rye 

Kc.ti as the Eagle’s, keenest -eyed of nil 
That wing; the air, whom, ..though lie soar aloft, 

The Lev’ret ’scapes not, liid in thickest shades, 

But down lie swoops, and at a stroke she dies.” 

Iuax), Cowpeu’s Tkaxslation, xvii. 074. 

Fawns,, Lambs, and Ilarcs, with smaller quadrupeds and birds 
of various kinds, constitute the food. It generally kills its 
own game, but not invariably. Mr. Thompson^ records tlie 

* Blackwood's Magazine, Nov. 1820. 

f Papers on the Birds of Ireland, in the Magazine of Zoology and 
Botany and Annals of Natural History. To this series, with permission 
of the author, wc make frequent reference. 
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capture of three of* * * § these birds at Glen ami Park, County 
-Antrim, the h^it employed in*eacli instance being* the body of 
a Buck or a Laml. So great is the quantity of food they 
collect, wlion rearing their young brood, that a poor man ii# 
the county of K$rfy* got a comfortable subsistence for his 
family, during a time of famine, by robbing an Eagle’s nest. 
A similar occurrence took place at jGrlcnariff, county of Antrim, 
in the early part of the present century. “ One of a pair of 
Eaglets, taken from a nest 4here, was so placed, that during 
•the summer its parents supplied itjyith Rabbits and Hares in 
such abundance, that its owner obtained a sufficiency of animal 
* food besides for hintsclf and femiWy.”t • 

When intent on following his game, the«Raglc evinces great 
boldness. On one occasion an Eagle appeared above a pack 
of li omuls, as they came to a fault on the ascent of Bevis, the 
highest of the Belfast mountains, after a good® chase. “As 
they came on the scent again, and were at full c*y, the Eagle 
for a short time kept above them, hut aj length advanced, 
and carried off the Utfrc when at the distance of three to folir 
hundred paces before the lioutlfls.”J With similar audacity 
he dashes down among a “pack ”§ of Grouse, and so “puzzles 
and confuses the. birds, that he seizes and carries off two or 
three before fliey know what Ifas happened, and in the very 
face of the astonished sportsman and his dogs.”|| 

1 1 may be observed that tlie prey is invariably seized with 
the talons, the beak being used for the purpose of tearing it 
up. This is contrary to popular belief; and the error deserves 
to be pointed out, as we find it pervading the descriptions of 
some of our most gifted poets; as for example, in the mag- 
nificent simile employed by ifyron:^ 

• 

“ Even as the Eagle overlooks his prey, 

Ami for a moment, poised in middle air, 

Suspends the motion of his mighty wings, 

Then swoops, with his unerring beak." 

Makino Falieiio. 

* Smith’s History of Kerry, 

f Thompson, 

f Idem. 

§ The little assemblages of birds, consisting of the parents and full- 
Hedged young, arc indicated by sportsmen by names which differ accord- 
ing to the particular birds spoken of, as a covey of Partridge, a prick of 
Grouse. 

|| St. John’s Wild Sports and Natural History of llic Highlands, p. 84. 
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From tlfc small number of Eagles to possess, compared 
with that of most other native birds, we consider ourselves 
fortunate in having, on one occasion, cotbe suddenly upon 
sfour Eagles, amid their own wild haunts. Iv was in September, 
1833, when ascending Mangerton mountain, at the Lakes of 
Killarney, near tp tli^ little lake called tfyi “ Devil’s Punch- 
bowl/ ’ we found four of them preying on a full-grown sheep. 
They rose majestically into the air as we approached. The 
people who were with us supposed the sheep, being perhaps 
sickly, had been killed bytlie Eagles. u The flesh of thh neck 
was completely removed, although that of every other part 
was untouched. < Wo are * assured that two Eagles will 
occasionally pursm/ a Hare, one flying low, coursing it along 
the ground, the other keeping perpendicularly above the 
terrified animal.* When the lowest Eagle tires, they change, 
places, ‘and pursue the same system of tactics, until the 11 are 
is completely* wearied out. We were told the same circum- 
stance a lew days afterwards near Tralee, and again near 
Monasterevari. Our informant, in evevy instance, stated the 
fact as having fallen under hie own knowledge, and not as a 
matter of hearsay. 

The nest or eyrie of the Eagle is associated in our minds 
with highly poetic imagery;* •but it is regard etf in n different 
Tight by those who live in the vicinity, and suffer by tins 
predatory habits of its inmates. By them it is viewed as tlic 
abode of the spoiler, and the nursery of a future race of aerial 
tyrants. Various means for its destruction are accordingly 
resorted to; among others, that of lowering a lighted brand 
into the nest. This was the plan pursued on one occasion at 
Roshen, County Donegal: thb nest was consumed, three 
unfortunate Eaglets f'vll scorched and dead to the ground, 

* l_‘ k I was borp so high, 

Our aiery buildeth on tlio cedar’s top, 

And dallies with t&e wind, and scorns tlic snn.” 

Richard III. Act i. scene. 3. 

» The Eagle and the Stork 

On dills and cedar tops their eyries build.” 

J ‘aka disk Lost, Book vih 

“ When the proud name on which they pinnacled 
Their hopes is breathed on, jealous as the Engle 
Of her high aiery.” 


Marino Falter o, Act v. scene 1. 
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and the old birds from that time deserted the f mountain.* * * § 
A similar mode destruction lias been resorted to at times 
in other localities! and this, no doubt, suggested to Campbell 
the splendid deseilption of the burning eyrie, in the Wizard a 
prophetic warniygjto Locliicl.f 

The true Falcons are distinguished tljg 
upper mandible of the Jiill being strongly 
toothed {Fig. 259); by the short, strong 
legs; the feet with retract i^ claws of nearly 
equal* size; and tlw& Mativo proportions of 
the principal quill-feathers of the wing, tlio 
second being the kmgost. species afe 

recorded as British :J we sliall select Jpr description that 
which is the most ejebrnted, the Peregrine Falcon {Falco 
peregrinus ). It breeds in rocky districts, *and has a wido 
geographical range. In the British Islands# it is fbund in 
Scotland, in Wales, iu Devonshire and CornwaU; and in other 
localities where there are high rocks adjacent , to the coa^t. 
In some parts of Ireland it is not uncommon. 44 In the four 
marntime counties of Ulster it has many eyrii c; and in Antrim, 
whose basaltic precipices are favourable for the purpose, seven 
at least might ljc enumerated. ”§ But, notwithstanding its 
predilection Tor the coast, this bird frequents occasionally 
more inhinif localities; and »Sir J. Sebright states, that 
numbers of them take up their abode at Westminster Abbey, 

* Thompson. 

f We subjoin a portion of the passage referred to: — 

“Ila! laugh’st thou, Locliiel, my vision to scorn V 
Proud bird of the mountain, thy pimne shall be torn ! 

Say, rush'd the hold Eagle ox ill singly forth, 

Prom his home iu the dark-rolling (Solids of the north ? 

Lo ! the death-shot of founen outspec^ing, lie rode 
Companionless, bearing destruction abroad : 
lint down let him stoop from his havoc oil high! 

Ah! home lot him speed — for the spoiler is nigh. 

Why flames the far summit? — why shoot to the blast 
Those embers like stars from the Armament cast? 

’Tis the fire shower of ruin, all dreadfully driven 
From hie eyrio that beacons the dark-nos of heaven." 
f They arc the .ler Falcon, Peregrine Falcon, the Hobby, the Orange- 
legged Hobby, the Merlin, and the Kestrel. The lust, Mr. Thompson 
remarks, “is common and resident iu Ireland, and is of more frequent 
occurrence than any of the Falconidtc . 

§ Thompson. 
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and other churches in the metropolis, and make great havoc 
among the flocks of tame pigeons in the neighbourhood.* 

The Peregrine Falcon is the species which, in former times 
crvasinost used in these countries for the amusement of hawking. 
This arose from the docility of the bird, Hind from its being 
much more nunifroua, and therefore move easily procured, 
than the Jer Falcon. “ Tlje length of the adult Peregrine 
Falcon is from fifteen to eighteen inches, depending on the 
size and age of the bird.”t The female bird is of much 
greater size and strength Lilian the male, #> and to her, m the 
language of Falconry, the te,rm “ Falcon ” was exclusively 
applied. The mrfiewas the Tiercel,”® or “Tassel;” the 
reclaimed male tlv “Tassel gentle. Tho female was 
flown at Herons or Ducks; the male atH? art ridges, Mamies, 
and Rails. The full-grown birds in the wild state, or while 
unreclaimed, were called “ Haggards. ”§ 

In the training of the Falcons great care, skill, and patience 
were expended. They were taught to come at the “ call,” or 
attend to the “ lure ” of the keeper. || They were carried to 
the field upon “ the fist,” a thick, and often a highly orna- 
mented glove being used to prevent the hand from receiving 
injury from the strength and sharpness of the. claws. At such 
times, tlicir eyes were covered 1 ,’ or “hooded,” Ayith a leather 
covering, usually surmounted by a small ornamental plume of 
feathers. Dells of brass w silver wore attached to the logs; 
and through small rings like Aviso fixed there, leathern or silken 
strings were pfissed, and wound round tlie hand of tlic Falconer 

* Observations on Hawking. 

t Yarrell. 

t “ Oli, for a falconer's voice to lure' this Tassel gentle back again!” 

K * Romeo anl> J uliet. 

§ ‘‘As coy am 3 wild as Haggards of the rock.” 

* Much ado auout Nothing. 

|| To this Shakspearc alludes : — 

“ My Falcon now is ^harp and passing empty; 

And, till slip stoop, she must not be full gorged, 

For then she never looks upon her lure. 

Another way I have to mau my Haggard, 

To make her come, and know her keeper’s call.” 

Taming or the Shrew. 

Any one who has read the “Abbot,” will remember the quarrel between 
Roland Gramme and Adam Woodcock, about the feeding of a Hawk. In 
another of Sir Walter Scott’s Tides, “ The Betrothed,” there is a spirited 
description of a Hawking- match, in ivliich two Falcons are down at a 
r Heron. 
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until tlie time for 4 4 casting off’ * the bird. Wlien tin? “ quarry ”* 
was seen, the hood was pull^l off, the jesses drawn from their 
rings, and the b ml con at tho same time launched into the 
air. It tried in all cases to soar above and pounce upon ill* 
prey, which it traJsfixod with its powerful talons. 

Old records shgw the great valuc^wlikdi was placed in 
former times upon these birds, and the high prices at which 
they were occasionally sold. In several places in the ‘ ‘ Domes- 
day Book,” ten pounds is iyadc the optional payment instead 
of finding a Hawk* 4t is said that in one instance, about 
two hundred years ago, so much as a thousand pounds were , 
paid for a pair, lhr the 34tli kfdward Ill.wt was made felony 
to steal a Hawk; and to take its egg^cven on a person’s 
own grounds, was punishable with imprisonment for a year 
and a day, besides a fine at the king’s pleasure. Thus prized 
and protected, and used only by tho wealthy #ml thC noble, 
these birds became tho appendage of their stat# as well as of 
their pastime. 9 

Hcferenees to Hawking and its details are of constant 
occurrence in oiu* old ballads. t« Sliakspeare, who so invariably 
“ holds tlie mirror up to nature,” hesitates not to introduce 
the language of Falconry, in giving utterance to the perturbed ' 
and distracting meditations of Othello; — 

. “ If I do prove her haggard, 

Though that her jesses were my dear heart-strings, 

I'd whistle her olF, and let her down the wind 
To prey at fortune.” » 

Tlio rapid Higlil of the Falcon is very remarkable. An 
instance is recorded of one belonging to Henry IV. King of 
France, which traversed the Tlistanei* between Fontainebleau 
and Malta, not less than 1,350 lniTes^iu twenty-four hours. 

In tliis case, supposing it to have been jn the wing the whole J 
time, its rate of flight must have been nearly sixty miles an } 
hour; but, as Falcons do not fly byjiight, it was probably not ; 
more than sixteen or eighteen hours on the wing, and its rate ,i 
must, therefore, have been seventy or eighty miles an hour. \ 

* The bird flown at by a Haw 1< was so named. 7 

f Vide The Gay Goshaw’k, and Tho Broomfieldliill, in Minstrelsy of 
the Scottish Border. Sometimes the epithet, •* gay Goshawk," is ap- J 
plied figuratively; thus, in the ballad of Faust* Foodrage, in the same , l 
collection: — 

“ And ye maun learn, my gay Goshawk, 

Itiglit veel to breast a steed.” 
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The Peregrine Falcon resembles the Golden Eagle in the 
indifference evinced occasionally^owards sp^rtsgien and dogs. 
Au instance of this is thus narrated by (Mr. Thompson: — 
Mr. Sinclairc, when once exercising his dogs on the Belfast 
mountains, towards the end of July, preparatory to Grouse- 
shooting, saw thdSn point; and, oil coming up, lie startled a 
male Peregrine Falcon oft a Grouse (Tetrao Scoticus) just 
killed by him; and very near tho same place my friend came 
upon the female bird, also oma Grouse. Although the 
sportsman lifted both tluwlend birds, the Hawks continued 1 
flying about; and on the remainder of the pack, which lay 
near, being sprung by the dogr, either three or four more 
. . Grouse were struck down by them, and thus two and a half 
or three brace were obtained by me an a of these wild birds, 
being more than had ever been procured out of a pack of 
Grouse by his^t rained Falcons.’* 

We record, from the same source, another illustrative 
anecdote: — “ Tn October, 1833, a female Peregrine Falcon of 
Mr. Sinclairo’s — a bird of that year, nrtd, consequently, but a 
few months old — got loose in the hawk-yard, and killed a male 
of her own species, a year or two older than herself, and which 
had the power of moving at least a yard from his block. She 

had nearly eaten him when 
a person entered the yard 
to feed them, which lie 
did once daily, at a regular 
hour. This female bird was 
-full fed’ the day before, 
and had never got more 
than one mpal in tho 
day.” 

Tho Hawks, as distin- 
guished from the true 
Falcons, have tho legs 
more slender, the wings 
shorter, the fourth quill 
the longest, and the mid- 
dle toe much longer than 
the lateral ones. Thero 
arc hut two British species, 
the Gos-hawk (Fig. 260) 
and the Sparrow-hawk. 



Fig. 260.— Gos-u m 
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The Gfos-liawk (Astur palumbarius) is equal incize to the 
largest of tlio foltjmis. Its flight is low, and it >fas formerly 
flown at Hares Hamits, Grouse, and Partridges. Its pro vailing 
tint is greyish; lienee the line in one of the Border Ballads:—* 
“ The boy stared wife like a grey Gos-hawk.” — Fausk FooraiACiii. 
The Sp arrow- liafrk ( Accipiter fringitlartfis) has been well 
characterised by Mr. St. John as* a “hold little freebooter,” 
and lie thus records examples of its audacity: — “A Sparrow- 
hawk pursued a Pigeon through the drawing-room window, 
and out at the other end of the liouf<! through another window, 
pftnd never slackened Jiis pursuit, notwithstanding tlie clattering 
of the broken glass of the twb Windows tl#ey passed through. 
But the most extraordinary instance of impudence in this bird 
that I over met with, was one day finding a# large Sparrow- 
hawk deliberately standing on a very large Pouter- pigeon, on 
the drawing-room floor, and plucking it, having entered in 
pursuit of the unfortunate bird through at) open window, aiul 
killed him in the roon^.”* * 

The Kite (MUvus 
irfinm, Fig. 2 til ) 

" is readily distin- 
guished among * the 
British Fofcontda ?, 
even when at a dis- 
tance on the wing, by 
its long and forked 
tail,” nml by its easy 
and graceful flight. 

“It lias now become comparatively \;arc in England. ”f In 
Ireland, according to Mr. Thompson, the bird is extremely 
rare, though the name is applied to other species of tin*, family , 
and particularly to the Common Buzs&rd ( Buteo vulgaris). 
The Jloney Buzzard, a native of the south of Europe, and of 
eastern climes, has been shot on several occasions in England, 
and has, in one instance, occurred in the vicinity of Belfast. J 
The Harriers form the remaining group of “the Falcon 
family.” One of them, the Hcn-IIarrier, is a most skilful 
rat-catcher. “ Skimming silently and rapidly through a rick- 
yard, lie seizes on any incautious Rat that may he exposed 

’ Wild Sports and Natural History of the Highlands. 

f Yarrcll. 

% Thompson. 



Fig. 2G1- — Kite. 
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to view; Aid, from tlic habit this Hawk has of hunting very 
late in the* evening, many of tjicsc vcrmiiy fall to his share. 
Though of so small and light a framdf tliS Ilen-Ilarrier 
strikes down a Mallard without difficulty Jand the marsh and 
Bwamp arc his favourite hunting-groundL* We may hero 
remark, that tlyj wliole of tlie predaceous birds have the 
power of rejecting from their stomach, in the form of oblong 
balls, the undigested portions of their food, consisting of 
bones, hair, and feathers. f 


1 1 1. — 0 W L 8 TRIG I D M. 

X , £, 

f ■ * ■ / «■■■ 

Tic Owl shriek'd .it tliy birth : an evil bigu. n . — Si.AKsrj^AKK. 

Kwn Hkniiy Vf J*art iii. Act v. scene (». 


The noctuYnal bin prey form the third and lust 

division of the present order, - 
and constitute the well- 
marked family of the Owls, 

( Fig. 262). in the dusk of 
the evening they sally forth, 
with eyes eminently" adapted 
for the diminished light., and 
with wings whose movement 
is so inaudible, that, to use the 
words of an eloquent writer, 
“a flake of snow is not win- 
nowed through the air more 
softly silent. ’ ’ Their strange 
appearance, grotesque atti- 
tudes, discordant screams or 
continuous liootings? have made them be regarded by the 
uneducated as birds of ill omen.f The progress of know- 
ledge dispels these idle fears, and converts a source of terror 
into one of the countless rills of poetry and tradition. 

Owls differ much in dimensions, some even approaching in 

* St. John’s Wild Sports of the Highlands, 
f Thus among the prodigies which portended the death of Cccsar: — 

— “ Yesterday, the bird of night did sit, 

Even at noonday, upon the market-place, 

Hooting and $hricking.” — Julius Cassak, Act i. scene 3. 



FI$. 262.— Owr.» 
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size to the Eagl^. Among these, the Snowy Owl stands 
conspicuous; jt isla native of high northern latitudes, hut has 
been taken on maw occasions in these countries. The species 
most common in Hpgland and Ireland is the White or BariF 
Owl ( Strix Jlamgrifa). They frequent not barns only, but 
unoccupied buildings of any kind. The^ivf -mantled to^er” 
is a congenial abode. They leave, their retreat about an hour 
before sunset, to hunt for mice, which form the principal food 
of themselves and their young; and in doing so they “ beat 
•the fields over like & setting-dog. The numbers of mice 
destroyed by a breeding pair of # Owls must be enormous, and 
■ the service they thtts perform very great^ to the farmer, the ■ 
planter, and the gardener. “I knew an instance,” continues 
Mr. St. Jolm,t “where, the Owls having been nearly de- 
stroyed by the numerous pole-traps placed about the fields for 
the destruction of them and the hawks, the fats and mice 
increased to such an extent on the disappearance of these 
their worst enemies, and committed such, havoc among the 
nursery -gardens, farm* buildings, <fcc. that the proprietor was 
obliged to have all the polc-trifps taken down; and tho Owls 
being allowed to increase again, tlic rats and mice as quickly 
diminished in number .’ 9 

Mr. Thompson mentions tbit a pair of White Owls had 
their nest and young in a loft appropriated to Pigeons, in the 
town of Belfast. On the shelf beside the young Owls, the 
number of dead mice and rats observed remaining after tho 
night’s repast, varied from six to fifteen. No attempt was 
ever made by the Owls to molest either tho Pigeons or their 
young; and there is strong reason to believe that it is only 
in the dearth of other prey, ttat thjs*Owl attacks any of the 
feathered tribe. • 

In this particular it differs from the Eagle Owl, a species 
which inhabits the north of Efurope, and has occasionally been 
taken in these countries. A Swedish gontloman, who lived 
near a high mountain on which a pair of theso birds had built 
their nest, was witness of the following instance of thoir 
affectionate solicitude for their young: — fflho of the young 
birds, which had quitted the nest, was taken by his servants, 
and shut up in a hen-coop. “ On the following morning, a 
fine young Partridge was found lying dead before the door of 

# Natural History of Selbomc. 

f Wild iSportfl of the Highlands. 

G i 
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tfip copp* Mt was immediately concluded |hat this provision 
had been brought there by the old 0wlsl which, no doubt, 
had been making search in the night-time for their lost young 
«s!nq. And such was, indeed, the fact; fat night after night, 
lor fourteen days, was this same mark ofWtention repeated, 
tfhe game whichghejdd ones carried to itjcqnsisted chiefly of 
youpg Partridges, for the most part newly killed, but some- 
times a little spoiled.”* In South America there are Owls 
which live in burrows excavated „by themselves, or by a little 
quadruped allied to the %bbit. * « * 


Order II. — IlfSESSORES. — PERCHING BIRDS. 


ii* - * 

Lflj 


“The ousel-cock, J so black of huej ; 

With orange-tawny bill : 

* The throstle, with his note so true ; 

The wren, with little quill ; 

The finch, the sparrow, and the lark j 

The plain-song euckoo grey.” — S hakspkake. 


The “ Perchers,” or, to use the scientific term which has the 
same meaning, the In&more a, are those birds Vliich arc not 
predaceous likp the Falcon; which do not scrape the ground 
like the barq-door fowl; which are not wading birds like tbo 
Heron, nor Bwimming birds like the Duck. The tribe nmy be 
thus indicated by a series of negatives; and it embraces a 
great variety of birds, differing widely in structure and habits. 
Eyen within the narrow limits of olir islands, abqve a hundred 
species belonging to the jjresciit order are enumerated. 

It is obvious that these birds have no exclusive claim to bo 
regarded as Percher^: for Owls, JSaglcs, and other birds, perch 
also. But this habit, taken in connexion with peculiarities 
pf structure, suggests a tprm which, though not strictly appli- 
cgj>le to them alone, is a very convenient one, and not likcjy 
g&mislead. It naturally suggests a question — “llow do birds 
jpTfth?” — by whit especial contrivance arc they enabled tp 
" maintain a firm hold even in sleep, at which time, wp know, 
our hands so soon relax in their power of grasping? The 

* * Familiar History of British Birds, vol. i, p. 192. 

f The Blackbird is sometimes called by this name, and is the species here 
referred to. — Vide Yarrell, note on King Ouzel. 

/ 
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mechanism is, at the same time, the most single and the 
most effectual. Every one has probably seen the lower port 
of the leg of It Tlrkey iyjipn\iut off, * .preparatory to the fowl 
being cooked; and, if so, may have, when a boy, amused 
himself by pullingjthc tendons, which, acting upon the claws, 
enabled him to* make them contract or open at pleasure. 
What bP h^e dotfe by pulling the tSfUftms is done in the 
perching Ijirfls by the bending of the leg, and, by this simple 
act, the bird, without effort, retains its hold, and does so 
securely, even on gna leg. % The placing of the head under 
the wing brings the centre of gfttvity more nearly over the 
feet, and thus giy^p additional stability. s 

From the number of speefles' comprised in the Insessores, it 
is convenient to divide the order into foifi* groups, which are^ 
again subdivided into families, genera, and species. The four 
groups arc established on very obvious characters, connected - 
principally with the form of the beak or of tffo foot. Some, 
as for example the Thrush and the Robin, have, on the upper 
mandible of the bill^ a notch or tooth,* 
somewhat similar to that of ^he Falcone 
(Fig. 263). These constitute the group 
of tootli-billcd birds; but the man of 
science, ^insteaff of the English term, 
which would only be understood here, 
employs a compound Latin term (Denti- 
ro&trcsi), which means the sarno thing, and is understood by 
men of scioncc in every part of the world. The Sparrow has 
a bill of a different shape (Fig. 264); it 
is conical. Hence the Sparrow belongs 
to another group, those with cone-shaped 
bills (Contrast res). The third consists of 
those birds which are remarkable for flieir 
powers of climbing. In them tlie toes f re 
most usually arranged in pairs, two turned 
forwards and two backwards, as fiiay bo 
soon in the foot of the Cuckoo or the Woodpecker (Fig* 272). 

* It may litre bo remarked, that the true leg of a bird is the part to 
which that name is given when a fowl is brought to table. The part called 
the leg in the living bird lies between the leg, properly so called, and tfag 
foot, and is analogous to that part or our foot which lies between the 
and the toes. *|| 

f Latin — Dens, a tooth ; rostmm f a beak. 
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The term applied to the group is that of Seashores ol* 
climbers. The fourth is composed of those foirds whose beaks 
are so wide and gaping that it appears aB it cleft, hence they 
are named FmirosLm . The Swallow or jjSwift, in chase of 
their insect prey, are familiar examples 
of this structures A much maligned 
bird, that alsp«,.feeds upon insects, exhi- 
bits this pecuiprity. Wo allude to the 
Goatsucker [Caprimvlgus Eurppams, 

Fig . 265), which populai* r credulity has 
accused in Italy of sucking goats, and 
here of sucking cv-ws, and inflicting a fatal dis tempo; upon 
weaning calves. }Ve have thus four tribes of perching 
“birds: — r 



Fig. 2C5. 


I: Tooth-hilled, Dentirostres. 
U II. Conical-billed, Conirostres. 

III. Climbers, Scansores. 

IV. Gaping-billed, Fissirostres. 


We shall now notice some well-known individuals of each 
of these tribes, though necessarily with great brevity, devoting 
our space principally to those which aro natives, in preference 
to the more brilliant inhabitants of foreign climbs. . 


Tribe 1.— TOOTH-BILLED BIRDS. — DENTIROSTUES. 


14 Brisk Kobin seeks a kindlier home ; 

Not like a beggar is lie come, 

But enters u$ a looke^-for gucst, 

Confiding in k ? * ruddy breast, 

As if it were a natural shield 
Ohnrged.with a blazon on the field, 

Due to that good and pious deed, 

Of which we in the ballad read.” — W ordsworth. 


Laniacke.* — The Shrikes or Butclier-hirds hear somo resem- 
blance in habit, and in the curved projection of the upper 
MMgj jct of the bill, to the birds of prey. “The Grey Shrike,* 1 
Slys Mr. Yarrell, “feeds upon mice, shrews, small birds, frogs, 
jfflfeards, and large insects; after having killed its prey, it Axes 
P»e body on a forked branch, or upon a sharp thorn, the more 
. ■ * Latin— Lanius, a butcher. 
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readily \o tear off small pieces from it. It is frofi this habit 
of killing and hanging up their meat, which is Observed also 
in other ShriBes, mat they have been generally called Butcher- 
birds. They arefcot plentiful in these countries. * 

Passing by the ff’ly-catchers (Muscicapidce), of which there 
arc only two nativ^ species, we come t&~t]]£t of the Thrushes 
(Merulidce). To this family belongs the Wator Ouzel ( Cin- 
dus aquaticus ), a bird which frequents rocky streams, and 
the banks of rapid rivers dn mountainous districts. “ With 
the romantic and pfetilrcsquc in sq^jiery,” says Mr. Thompson, 

“ this bird is associated, frequenting the stream only so far as * 
it can boast of sudi charmijig.accompaniAents ; whenever it 
descends to the lowlands to move sluggislSy through the plain, 
the Water Ouzel forsakes it, to continue in its upland haunts.’ 

A question has arisen in reference to the Ifabits of this bird* 
whether it can or cannot walk underneath the water. Mr. 
St. John, the latest writer upon the question expressly states, 
in opposition to Mr. Water ton, that on two or three occasions 
lie has seen the Water Ouzel walk deliberately down into the 
water, and run about on the gravel at the bottom, scratching 
with liis feet among the small stones, and pickings away at alt 
the small insect# and animacules which he could dislodge.* 
The Missel Thrush (TurdnS viscivorus) is in England con- 
sidered only as an early songster, but in Ireland its song may 
be heard at every season of the year, with the exception of the 
moulting season. That of the Fieldfare, a migrating Thrush 
that arrives from the north towards the end of October, and 
remains in these countries in large flocks during the winter, 
is described as soft and melodious. But the present genus 
contains two species, which hear away tlio prize in minstrelsy 
from any of their associates — tho • Song Thrush ( Turdus 
rmmeus), and tho Blackbird (T. mery2a), “tho Mavis and 
Merle ” of the Border Batfads. The poet has, in one line, 
characterised both the song and the haunts of the one last 
mentioned: — 

“ The Blackbird whistles from the thorny brake.” 

Thomson’s Seasons. 

The Thrush usually haunts woods and small plantations, but 
we have heard its song poured out on one of the wildest 
mountain tracts in the County of Antrim, tho singer being 


Wild Sports of the Highlands. 
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perched upon a nig weed. Mr. Thompson records an instanco 
in fchicli one of these birds buift fire nest^ in t the cohVsc of 
one season, and reared seventeen young. ||We hare already 
diverted (p. 181) to the tantalising proof rwfc experienced of 
its partiality for one of otir most beautiful lai d shells, or rather 
for its occupant, tk&od. * 

Sylviadce . — The family wo have next to mention is the 
most musical in Europe, and some of its members have 
attained the highest reputation a» vocalists. Among those 
best known may ho mentioned the Redbreast, Sedge- Warbler, 
Nightingale, Blackcap Warbler, and Willow Wren. The 
brief notifce we can'gjye shall bo bestowed fipon the Redbreast 
c atid the Nightingale'. 

Wchavc been taught to love the Robin Redbreast ( Sylvia 
Tutecula}y associated as it is with recollections which the 
wear and tear ®of after life can never efface.* Those who 
have lived in this country have seen him during the summer 
. feeding on earth- wonns, caterpillars, berries, and fruits; and 
iii winter presenting himself to receive from the hand of man 
the,food which the frozen earth “withholds. Ilis habits, when 
be first ventures into tbe cottage to pick up the proffered 
crumbs, have been truly described by Tlioin&on:;— 

“ Then hopping o’er the floor, 

Eyes all the smiling family askance, 

And pocks, and starts, and wonders where he is.” 

The sprightly air of this species, 1 * says Mr. Yarrell, 
* “the full dark eye, and the sidelong turn of the head, give 
an appearance of sagacity and inquiry to tlicir character, 
which aided by their confidence has gained them friends; 
and the Robin has accordingly acquired some familiar domes- 
tic name, in almost, evosy country of Europe.” 

The bird seems at times to have indulged in somo whimsical 
■ fancies as to the situation of his nest. “ A pair took up their 
S abode in the parish churcliiof Hampton, in Warwickshire, and 
fj affixed their nest to the church Bible, as it lay on the reading- 
desk. The vicar would not allow the birds to be disturbed, and 

j* * Shakspcare mentions the bird by the old Saxon name — the Ruddock, 
I And refers to its performance of the same office as that attributed to it in 
| the well-known ballad 

^ The Ruddock would, 

'With charitable bill, bring thee all this, 

Yea, and furred moss besides, when flowers are none, 

To winter-ground thy corse.” — C ymbicukjc, Act iv. scone 2. 
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therefore supplied himself with another Bible, frdfo which he 
read the lessons If the service”* * * § Ono pair built repeatedly 
adjoining a lAack'mith’s shop; but neither the noise of the 
adjacent forge, noh frequent visits disturbed them.f Another 
constructed the pelt in a hole in the timbers of a vessel Under- 
going repairs in tne dry dock at Belfa st, wj iile the deafening 
process of driving in what are called tree-nail# Wits carried 
forward. Occasionally close to th% nest.J But a more extra- 
ordinary selection was mac^g by one which had been frequently 
■ expelled from a birebstuffing room, where the window was 
kept open, and is thus recorded byTSfr. Thompson : — (t Finding 
that expulsion wass of no avails recourse was had to a hovel* 
and rather comical expedient. My fricbd had, a short time 
before, received a collection of stuffed Asiatic quadrupeds,* 
and of these he selected tho most fierce leaking Carnivora, 
and placed them at the open window, which tpoy nearly filled - 
up, hoping that their formidable aspect migh^ deter the bird 
from future ingress; but the Redbreast was not to bo so 
frightened from its 4 propriety,’ and mad6 its entree as usual. 
Its perseverance was at, length rewarded by a free permission 
to have its own way, when, as if in defiance of the nwcThat 
had been attempted to be practised upon it, tlio chosen place 
for the nest Vaa tlic head of a Shark! ” 

Tho Nightingale ( Sylvia luscinia) stands pre-eminent in 
all the requisites for first-rate song. The volume, quality, and 
execution of its voice are unrivalled among British birds, and 
its powers appear still more extraordinary, taken fh connexion 
with tho diminutive size of the musician. § It is a native of 
southern climes, and appears in England in April, the arrival 
of tho males preceding that <5f the females from ten to fourteon 
days. It is by no means generally distributed. It does not 
appear to frequent Cornwall nor Wal^s, ana is rarely heard 
to the north of Warwickshire; it is consequently absent from 
Scotland and the adjoining islands g and is altogether unknown 
in Ireland. 

* From the pleasing little volumes to which wo have more than once 
referred, the Familiar History of Birds, by the Bishop of Norwich, 
vol. ii. p. 35. The fact Is given on the authority of a Writer in Magdziiie 
of Natural History, No. 81. 

t Yarrell, from tho Field Naturalists’ Magazine. 

J Thompson. The vessel Was the Dunlop. 

§ Yarrell. 



348 


INTRODUCTION TO ZOOLOGY. 


The sonjy; of woe,* which the poets have attributed to the 
Nightingale^ is entirely fanciful. To the solitary and senti- 
mental muscr, the notes may have seemcij^ plaintive in the 
extreme, and suggested the idea of the widqved bird mourning 
Ibr her mate. But the songs of birds arc not the vehicle of 
sorrow, but the expression of joy; and ih biost cases they 
proceed from tlieScsisfe bird, cither while Wooing his partner, 
or cheering her in the performance of her maternal duties. 
The song of tho Nightingale is the outpouring of joy, and not 
■ of sadness, and is due mainly, if hot exclusively, to thcTnalc. 

Tho beautiful golden-cretfted Wren (S. regvlus ), the various 
- species of Titmice ( Parus the vivacious and attractive 
Wagtails (Motaciua), can onfy b£ mentioned. To them suc- 
<?cccd the Pipits (Afuhw) frequenting the wood, the meadow, 
or the coast, according to the different liabits and food of the 
‘several specifcs. They lead by easy stages to the True Larks, 
which commcnSc tho next group — those which have the bills 
conical. '' 



5 Fig. 2C6.— Humming-!) mn. 

J # Before, however, giving t attention to them, we would like 
;|to pause for a moment on tropical birds remarkable for their 
Wonder hills, and hence spoken of by some writers by a term 
'.^denoting this peculiarity ( Tcnvirostres ). They cannot be 
j ibetter exemplified than by the Humming-birds (Fig. 2G6), a 
* * * “ Here can I sit alone, unseen of any, 


And to the Nightingale’s complaining notes 
Time my distresses and record iiiy woes.” 

Two Gkntlemkn of Yukon a, Act v. scene 4. 
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tribo wflich inckjes some of tho smallest and mist beautiful 
of the whole featured race, combining the richness of flowers 
and the brilliancy* of gems. They take their name from the 
manner in which ^Jicy hover over flowers, keeping up a hunt- 
ming noise by J:he vibration of their wings, the motion of 
which at such times is so rapid as to be scarcely visible. 
Mr. Darwin says they reminded him of the sphinx moths, and 
considers that insects rather than honey are tho objects of 
their search — an opinion Tjfhich an examination of the sto- 
► ipachS of several spccflnens whicli^werc shot confirmed, as the 
remains of insects were found in all.* 


Tribe IL— CONICAl-BILLED liIRT>S.-£ONIROSTRES. 


“ Tho Daw, 

The Kook iin<i Magpie, to the grey-grSwn oaks 

• ••##* 

* * » • direct their lazy flight" 

Summer. 


The first bird wc shall mention — the Sky-lark — docs not 
exhibit that form of bill which gives name to the tribe; the 
true representatives of the group must be sought, -not upon 
the outskirts, but towards the centre of the territory. Thu 
hinder toe is apparently disproportioned to tho others by its 
great, length; but this peculiarity, which unfits the Lark for 
perching, enables it to walk with^ftse upon the grass, and 
spring upwards ere tho wings are expanded for flight. The 
food consists of seeds, worms, and insects. The bird delights 
in dusting itself ; a process m this as in others resorted to, 
for the purpose, it is supposed, erf freeing themselves from 
small parcfeitic insects. In autumn, Larks collect in large 
flocks, become fat, and in some parts of England are captured 
by netB in large numbers, and sold as a delicacy. 

But it is not any one of these circumstances, nor all of 
them together, that gives the Lark its fascinations when in 
early spring we listen to the flood of music it pours on the 


* Journal, pages 37, 330. 
G 2 \ 
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awakening Varth, or hearken to the cliccrM influence of its 


sotig as described l>j Milton: 


f 


“ To hear the Lark begin his fligl d, 

And singing startle the dull nighty 
Emm his watch-tower in the skits, 
’TCfct&e dappled morn doth rise? 

Then to come y\ spite of sorrow, 

And at my window bid good-morrow.” 


L' Allegro. 


Calculations as to the u^fulness of the bird aro lost sight 
of ; and apart from them altogether, men hy universal consent, 
pay homage to the ^by-iiwspiriiig minstrel, whose note is ever 
'fresh and ever gladsome. By Thomsop he is described as, 


-“The messenger of morn, 

Ere yet the shadows fly, he mounted sings 
Am if. the dawning clouds, and from their haunts 

f Calls up the tuneful nations.” — S puing. 

* 

[The Lark is universally distributed over Europe, and 
descriptions akin to these aro everywhere current. Who then 
could wish that the Zoologist and the Poo>t should move in 
separate paths? Who would ifot desire that tin* Poet should 
proclaim the truths which the objects around him teach, 
and lead man to regard them as volumes which the Creator 
has unfolded for his perusal? 

FringiUida ?.* — -Associated with the Larks in one extensive 
family containing nearly thirty native species, aro the Buntings, 
the Finches, Sparrows, Grosbeaks, and some who as songsters 
are justly prized, as tlt^ Goldfinch, the Linnet, and the 
Bullfinch; also the singular Crossbill whose boak would scorn 
deformed and uselcss^did not a knowledge of the manner in 
which it is employed in opening the cones of the fir-tree, 
show that it is in reality a most efficient instrument for its 
destined purpose. 

, Stumidce . — The common Starling (Sturnus vulgaris ,* Fig. 
267) is the representative of another family. It is well known 
for its power of imitating sounds; and from an early ago has 
in our minds been associated with Sterne’s well known words, 

V 

* Latin Fringtlla , a Chaffinch. 

t This figure, and that of the Gull (284) are copied from Bewick. 
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“ I cannot get |ut;”* and with the angry molution of 
Hotspur, t I . • 

The Starlifig is a migratory species; but a difference of 
opinion prevails %mong naturalists as to the extent anj 
regularity of th^ migration. The most recent reeord on the 
subject is that affdfded by Mr. W. Tho mpsQp ,t relative to the 
appearance of the Starling in the neighbourhood of Belfast. 
IIo informs us that this occurs towards the middle or latter 



Fig. 267 .' — Stauling. 


end of September, and continues for about six or eight weeks: 
that the flocks arc seen every fiiiip morning coming from the 
north-east, and continuing the samd course: and that each 
flock consists of from half-n r (lozen to t*o hundred individuals, 
and arrives generally between cigli t and ten o’clock. ‘ * At the 
season of their earliest appearance there is daylight between 
four and five o’clock in the morning, anefr their not being 
seen before eight o’clock, leads to the belief that they have 

* “ The Captive.” 

t “ I'll have a Starling shall be taught to speak 
Nothing but Mortimer.” 

Kino Henry IV. Part i. Act i. scene S. 

% Annals and Magaaine of Natural History. 
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left some distant place at an early hour!” The ^greatest 
number ever seen in one day in tjieir course ji flight, amounted 
to 1,500; and the entire number thus seen during the migra- 
Jpry period, to about 15,000. $ 

Mr. Yarrell mentions localities in which these birds con- 
gregate by thousands; in one case in the Vicinity of Bristol, 
by millions. Their food consists of worms, insects, snails, 
berries, and grain. They build in ruins, old trees, church- 
stecples, rocks, and holes about buildings; and Mr. Ball lias 
remarked, that the celebrated round towers of Ireland are 
favourite nesting-places. The evolutions of a large body of 
Starlings before retiring to/ rest have been so graphically 
described in the “Familiar Ifistory of Birds, 5 ' that it would 
’be doing injustice to the learned and right reverend author, 
not to give the words thero emplo} r ed. 

“ At first tljey might be seen advancing high in the air, 
like a dark cloud, which in an instant, as if by magic, became 
almost invisible, the whole body by some mysterious watch- 

I word or signal changing tlieir 

sdf W oourse, and presenting tlieir 
wings to view edgeways, in- 
stead of exposing, aB before, 
tlieir full expanded spread. 
Again, in another moment, the 
IMWMnm m cloud might be seen descend- 

IMmswIVi ^ ing in a graceful sweep, so as 

l\l W almost to brush the earth as 

F they glanced along. Then once 

I morc they were seen spiring in 

I t «. wide circles on high, till at 

I (MB y length with one simultaneous 

\ Bon! rush down they glide, with a 

Wvv ( roaring noise of wing till its 

% t vast mass buried itself unseen. 

Fig. 2G8. — Hi kd o| Paradise. but not unheard, amid a bed 

of reeds projecting from the 
i bank, adjacent to the wood. For no sooner were thoy perched 
* than every throat seemed to open itself, forming one incessant 
i confusion of tonguos, 55 

jjk This is perhaps the place where reference may be made to 
lib© Birds of Paradise (Fig. 268), which according to eastern 
•Table, lived upon dew and vapour, and carried on without 
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descending to eaith all the functions of life, Sven to the 
production of thef* eggs and young. They have* justly been 
said, from thrf extreme beauty of their plumage, to hold the 
highest rank amdpg the feathered glories of' the creation* 
They are limited to New Guinea, or as it is frequently called, 
the country of thefrapuas, and some o f thft adjacent islands 
of the South Pacific Ocean. *The natives of these countries, 
when preparing and drying the skins, were in the habit of 
removing the feet of the bii*d. The skins in this state were 
•sold t6 the Malay s,jctfrried into India, and thence conveyed 
into Europe. Here we have the origin of the superstitious # 
' ideas with which these birds wef o formerly associated, arising 
from the supposed want of legs. Thb legend has been 
rommomorated by Lignams, who applied" to the best known J 
species the appellation, u footless and it has been enshrined^ 
in the harmonious lines of the poet: — » • 

“ The rootless fowl of heaven thafwicver 

Best upon earth, but on the wing for ever, 

Hovering o’er flpwers their fragrant foon. inhale, 

Drink the descending dew upon its way, 

And sleep aloft while floating on the gale.” «, 

Southey’s Curse of Kbhama. 

Corvidae .— The Starling which has been already noticed, 
and the Raven, the Magpie, and the Jay, which aro members 
of the present family, possess the power of imitating the 
human voice in a higher degree of perfection than any other 
British birds. One example of this has Leon mentioned in a 
preceding page (p. 323). 

The Raven labours under the misfortune of being regarded 
as a bird of ill omen.t High rocks and other places where 
danger may best be descried are Ks* favourite haunts. Ilis 
food is various, emmets, reptiles, birds und their eggs, fish and 
carrion; like other species he is partial ' o chickens and young 
ducks; and we were assured on one occasion by a credible 
witness that he had seen a raven alight among a flock of full- 

* 

* jParadisea apoda. 

| . “The Kaven himself is hoarse 

That croaks the fatal entrance of Duncan 
Under my battlements.” — M aciiktii. 

“ Oh, it comes o’er my memory, 

As doth the liaven o’er the infected house, 

Boding to alii” — O thello. 
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grown duels, give one of them a few biota, throw'it on its 
back, and forthwith begin to tear it up. feueh audacity is of 
extremely rare occurrence. 4 

• It is pleasant to think of birds in connexion with the localities 
in which they were observed. Our rambles- along the shore 
of the County Antrim, have given us freghent opportunities 
of noticing the Hooded -ejowa (Corvus comix) upon tho 
beach: they were not usflally in pairs; three were more 
frequently seen than two, and fivo than four. Thero too, near 
the basaltic headlands of e that noble ’'coast, we have' gazed 
with pleasure on the Chough ( Fregilus grdculus ), as it sailed 
above our head, the brilliant/ j-ed of its legs contrasting bean- 1 
tifully with the^glo^sy bluish black of the plumage. 

There is, however, no bird of tho family so well known 
. throughout all the cultivated parts of the kingdom as the 
ltook (Uorvus* frugikgus ), and as wc prefer dwelling ort that 
which is common, rather than on that which is rare, we devote 
tp its habits the sjjaco at our command. 

It is a social bird, fond of living abtfut the abodes of man, 
and even of building in the heart of crowded cities. But it 
is not with such haunts that its appearance is usually asso- 
ciated, but with time-honoured mansions, an/1 more especially 
lofty trees, their chosen abodeft during successive generations. 

. Washington Irving has written respecting these birds,* in 
hie usual agreeable stylo/ “ They arc,” ho says, “ old esta- 
blished housekeepers, high-minded gentlefolk, that have had 
their horoditary abodes time out of mind;” and he goes on in 
the same amusing manner to describe, what “ rather derogates 
from the grave and honourable character of these ancient 
gentlefolk, that during ( the architectural season, they aro 
subject to great dissensions among themselves; that they 
make no scruple to defraud and plunder each other, and that 
sometimes the rookery is a scenes of hideous brawl and com- 
motion, in consequence of some delinquency of the kind.” 

Mr. Macgillivray, when visiting a rook cry t at night, “was 
surprised to hear several rooks uttering a variety of soft clear 
modulated notes very unlike their usual cry. In the interval 
I could distinguish,” says he, “ the faint shrill voice of the 
newly hatched young, which their mothers, I feel persuaded, 
were fondling and coaxing in this manner. Indeed the sounds 

' * The ltookery, Bracebririge Hall. 

t British Birds; vol. 1. p. 549. 
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were plainly exprclaivc of affection, and a desire A please/' 
The young who an! the objects*of this solicitude suffer greatly 
in seasons of drought. Mr. Knapp mentions that, in the hot 
summer of 1825, toany perished from want;* the mornings* 
were without dov»> few or 'no worms could he obtained, and 
all the young were vund dead under the having Expired 
on their roostiugs. • # 

The supply of food involves a question of much importance 
to tlio farmer; namely,^ whether Rooks do him most good or 
most evil? If it wbro possible to keep a regular account 
of all their proceedings and their results, which way would 
tho balance lie? Snould he rog^rd the Rooks as friends or 
as enemies? The question when considered for a moment 
expands, and presents «it self under a now form, and comprises 
not Rooks alone, hut all those “ trooping birds" that live 
partly upon insects, and partly upon grain and other produce. 

The opinion* of those who have most attentively weighed 
the evidence on hoth sides is, that tlio cdtitjtinal benefit whicji 
Rooks confer by the dGstruction of snails, Worms, and insects 
in their several states, far nfbro than compensates for the 
occasional injury they inflict. It is needful at s cod -time to 
guard the newly sown grain, and the potato “ sets" against 
their depredations; that being dbne, offer them no molestation. 
There are numerous insects that, in the Catefpiller state, eat 
away tho roots of grain or gras* crojis, while others in 
different stages make their attacks above ground^ *Uid at a 
later season. The larva) of tho Cockchafer, ,f of the Click 
Beetles, :J and of the Harry-1 onglcgs,f are all underground 
feeders; and sometimes when # Rooks pull up grass and scatter 
it about, its roots have been already destroyed by the unseen 
devastators for which the birds are searching. * * A gbiitie- 
man," says Mr. Jesse, “ once showed y\e a field wU$lt Mid 
all the appearance of bring scorched as if by a burning suit 
in dry hot weather. The turf peeled from the ground as if it 
had been cut with a turfing-spade,.and we then discovered 
that the roots of the grass had been eaten away by the larva? 
of the Cockchafei , which were found in countless numbers at 
various depths in the Boil."||“ The Rooks, which evince 


* Journal of a Naturalist. § Tipulidai. 
f Mdolontha vulgaris. || Gleanings of Natural History. 

% Elatcridro. 
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remarkable quickness in detecting such sjjpts, were ‘'in reality 
benefactort, not destroyers. Numerous other examples of a 
similar kind might be brought forward. To lliese might bo 
«added others no less instructive, in which the Rooks in certain 
districts having been extirpated, so great *vn increase of the 
insect enemies ( if the agriculturist took jjkce, that the crops, 
for two or three successive seasons, were utterly destroyed, 
and the farmers obliged at some trouble and expense to 
reinstate the Rooks in order to gave their crops. 

In 1831 or 32 we noticed great quantities of the skulls 
and other bones of Rooks lying on the shores of Lough Neagh, 
and understood tii at during ?% (Jense fog ©multitudes of these' 
birds had pertshed^in the waters, and that their bodies had 
afterwards been drifted ashore. Aftes the great hurricane of 

the 7th of January, 1839, 
many thousands were 
picked up • dead on the 
shores of a lake some miles 
in length, in the County 
of Westmoath, with exten- 
sive rookeries on its 
borders.* 

The war$ Magpie, the 
busy Jackdaw, and the 
cheerful Jay — a bird un- 
known in the northern 
parts of Ireland — all be- 
long to the present family; 
and various are the petty 
larcenies which have been 
laid to their charge. One 
of the most perplexing 
occurred at Cambridge, 
where the Daws took a 
^ Kg. m-noiwtiiLL. fancy to employ, in the 

s ... construction of their 

nests, the wooden labels used in the Botanic Garden for the 
names of seeds and plants; and to such an extent did they 
avail themselves of these materials, that so many as eighteen 

* This singular fact was communicated to Mr. R. Ball, of Dublin, by 
Peon Vignolles, on whose property it occurred. 

i 
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dozen of labels were found in tho shaft of a slngife chimney 
in which these birds were in tfco habit of buildingr* 

There are sotne foreign birds which, in their general habits, 
approach to the present family. They are remarkable foi^ 
the excrescence by which the beak is surmounted, and from 
which they derive fteir name of HornbillsJ^iJ/. 269). This 
singular appendage is extremely light, consisting of numerous 
cells filled with air, which in fact penetrates with great facility 
every part of their skeleton. The African species ore 
described as living on small Birds, Mice, Reptiles, and even 
carrion, and only descending to vegetable diet when better fare 
is not attainable. The Asiatic £pecies seem more restricted 
to fruits, and in the Molucca islands live chjffly upon nutmegs. 
In the great size of thg beak, and in the habit of swallowing 
their food whole, tho llornbills bear a resemblance to the 
Toucans, a family of climbing birds which inhabit thfc thick 
forests of tropioal America, and whoso principal food is the 
eggs and the young of birds. 


Tribe ITI *-<?LIMBING BIRDS.— SCANSORES. 


“ In gaudy robes of many coloured patches, 

The Parrots swung like blossoms on the trees, • • 
While thdr harsh voices undeceived tho ear.” 

Montgomery’s 11 Pelican Inland." 


We canuot give better examples of climbing birds than 
those furnisliod by tho Parrots, Cockatoos, and Macaws 
(Fig. 270) of tropical countries; those beautiful birds, many 
of which are domesticated in our houses, and which are uni- 
formly one of the principal points of attraction in our Zoological 
gardens. The formation of the foot and of tho beak qualify 
them in a pre-eminent degree to act as climbing birds. 

The Woodpeckers, among British birds, belong to the 
present group. Their food consists of insects in different states, 
for which they search under the bark of trees, digging into 

* Statod by Mr. Yorrcll and by Mr. Jenyns, on the authority of 
Mr. Benson. 
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the wood fof such as are decayed. The {bint of t f iio tongue 
is furnished tfith hairs pointing backwaras [Fig. 27 1 ), and 
thd tongue has a peculiar and very effectual apparatus by means 

of trhicb it is launched 
at th# insect prey. The 
tajft in conjunction with 
the two feet, acts as a 
tripod [Fig. 272), and 
gives the bird the re- 
‘qaisite stability while 
proceeding with its ope- 
rations. 

A favourite bird, ro- 
•inarkablc both for its di- 
minutive Bize and for its 
large family, must not 
be unnoticed. We allude 
to the Wren ( Troglody - 
*tes Europcem). It comes 
about our dwellings al- 
most with the confi- 
dence of the Robin, and 
like thaf bird, lias in its 
favour, the potent re- 
commendation which 
clings to the stories 
and lays of childhood. 
Fig. 270 .— Macaw. But perhaps there is 

no individual bird what- 
ever whose habits aref^o peculiar as those of the Cuckoo 
[Cuculus canoriis ), ami none whose cheerful note in tho spring 
awakens more gladsome feelings. It builds no nest, but drops 


Tongue 


Fig. 271.— -Skull ojt Woodpecker. 

.its eggs into the nests of other birds; one only is supposed to 
dropped by the same Cuckoo into the same nest. The 
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nests principally scjLted are those of the Hedge Splrrow, tho 
Tied Wagtail, and the Meadow Pipit. The younJSj Cuckoo, 
soon after it has been hatched, throws out of the nest the 
other young birds, %md also tho 
eggs, remaining selj occupant of 
the place, and securing to its own 
use the food which the old birds 
supply. This habit is tbc more 
remarkable in our common 
Cuckoo, as the Amorfban Yellow- 
billed Cuckoo, which has been ^ 
occasionally taken in # these co«n-.« 
tries, huilds a nest and rears up 
the young in the ordinary way. 

roots have delighted in offer- 
ing to the Cuckoo as herald of 
the spring their melodious tribute. 

Wordsworth refers to the well- 
known call of the male Vhcn the 
bird itself is concealed: — • 

“Thrive welcome, darling of the Spring; 

* Even yet tliou art to riio 
No bird, but ail invisiblc # thing— 

A voice, a mystery.” 

Its cheerful note, and the verdure with wliich hi own minds 
it is associated, are alluded to, no less happily, by another 
writer: — 

“ Sweet bird! thy boyev is ever green, 

Thy pky is ever clear; # • 

Thou host no sorrow in thy spijgi 
No winter in thy year.”— -LotlAtf. 



Fig. 272. — Woodpecker. 
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TftiBE IV. — 6 APING-BILLED BIRDS.— FISSIROSTRES. 

— t 

41 This guest o{^ summer 
The temple-haunting Martlet, does approve, 

By his loved mausionry, that the hc^vlh’s breath 
Smell^jjopingly here; no jutty, friqne, buttress, 

Kor coignc of vantage, 'but this bird hath made 
Tlis pendant bed, and procrcant cradle : where they 
Most breed and haunt, I hayp observed the air 
Js delicate.” — Siiaksprar'e. , , 

The first family of the present group consists of tlio Bee 
Eaters [Meropifae) birds of* bright plumhge, natives of Africa 
and of Asia Minor, which, as occasional visitors, are ranked 
among British species. Next to tthem the Kingfishers 
(llcdcyonidcB, Fig. 273), claim our attention. There is but 

one native species (Al- 
Cfdo tspida ). and in 
point of brilliant plum- 
age, it is unquestionably 
tlic first of British hi rds, 
and not surpassed by 
m apy of those belonging 
to tropical countries. 
It chooses for the site 
of its nest some spot in 
the overhanging bank 
of a stream, and lives 
upon small fish and 
aquatic insects. King- 
fishers, like many other 
birds, possess the power 
of reproducing the con- 
tents of the stomach at 
Fig. 273. KiNtfFio^Eu. pleasure.* This is of 

service at times in feed- 
ing the young, and on other occasions in discharging, as in the 
ea$e of birds of prey, the indigestible portions of the food. 

It was formerly believed that the Kingfisher, or as it was 
tfien termed, the Halcyon, hatched her eggs in a floating nest, 
and that, during the time she was thus engaged, the winds 

i " YarrelTs British Birds, vol. ii. to which the reader is referred for 
ataformatiou, drawn from various sources, respecting the fabled Halcyon. 
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were at relit, and tf e sea remained smooth and cattn. This 
period was therefore called by Pliny and Aristotle the Halcyon 
days, and as sifch is frequently mentioned or referred to by 
the poets. Thus — % 

v “All nature seemed 

Fond of trmjhuillity ; the glassy sea 

Scarce ripple? — the Ualcygn slept upon The wave; 

The winds were all at rest.” — C ue Storm. 

Tho Goatsuckers ( Caprirmifgidw ), to whoso habits reference 
luis alrdhdy been made fp. 344), form another family of this 
tribe. Though abundant in certafn situations they are not 
generally diffused; and about # Belfast their ^occurrence is so 
very rare that we have never seen one ^llivc. Wo shall 
therefore devote all oyr available space to tho remaining 
family, that of tho Swallows ( Ilirundinidai ). • 

“The Swallow, ” says Sir Humphrey Davy, in his Salftionia, 
“ is one of my favourite birds, and a rival of the Jfiglitingalo, 
for he cheers my sense of seeing as much as the other does 
my sense of hearing. He is the glad propflet of the year — * 
the harbinger of the best season lie lives a life of enjoyment 
amongst the loveliest forms of nature; winter is unknown to 
him; and ho leaves the green meadows of England in autumn 
for the myrtle and orange grove* of Italy, and for tho palms 
of Africa.” The bird docs not winder in Italy;* but in other 
respects, “ this is, in truth,” to use the words of Mr. Yarrell, 
“ a brief but a perfect sketch of the history of the Swallow.” 

The Swallow (Ilimndo rustica) arrives in.tlieso Countries 
about the 10th of April, and remains about six months. It 
builds in the shafts of unused chimneys, and under the shelter 
afforded by the roofs of out-hottses, preferring such situations 
as are in the vicinity of water, and ^fhe^c its insect prey may 
be regarded as most abundant. The chestnut and blue of the 
breast, the black legs and toes, and the larger size distinguish 
it from the species next to be mentioned. 

The Ilouse-martin, (If. urbica). — In this bird the chin and 
all the under part of tho body is whito, and the legs covered 
with short downy white feathers. It appears a few days 
later than the Swallow. It is this speeies which the poet 
has so beautifully pictured (p. 360); and whose nest every 

• “ Swallows leaving Italy, which they all do In autumn, go off in the 
direction of Egypt, and have been seen in Egypt going still farther south.” 
Yarrell, vul. ii. 



introduction to zoology. 


362 

one has eom fixed under the eaves of houses, and; the upper 
angles of,- windows. They axe sometimes placed uuder the 
arch of a bridge, and the magnificent headlands of basalt, 
on the county of Antrim coast, are favourite haunts. 

The House-martins return to their old abodes. Mr. Thompson 
records an instance in the neighbourhood of Belfast, in which 
a pair found tEfeir nest occupied by a Sparrow, who seemed 
determined to keep possession. The Martins departed, 
returned with about twenty of their kindred, and built up the 
entrance to the nest, inclosing the offender within. Next 
morning tliq pair of Martins commenced the construction of a 
new nest, against the side -of their old one, and in it, undis- 
turbed, reared their brood. ' After some time the proprietor of 
the cottage had the curiosity to pull clown both nests, and in 
that occupied oby the Sparrow found its “ rottpn corpse, * ’ 
together wifh several eggs. Mr. Thompson suggests that 
the Sparrow allowing herself to be entombed alive, may pro- 
bably be explained on the supposition that the eggs were in 
- the last state of incubation, as at such times birds will 
occasionally allow thomsclvc$ to be lifted in the hand, and 
when placed again continue to sit as intent upon their hatching 
as if they had not been disturbed.* 

The Sand-martin or Bapk-martiu (ILriparia) is smaller 
in size than either of thoge mentioned, and is the earliest to 
arrive in those countries. It has been seen in the neighbour- 
hood of Belfast on the 29th of March. It forms excavations 
iu sanfl-banks, and in these constructs its nest; from this 
habit the name* is derived. 

The Common Swift ( Cypsdus murarius) is distinguished 
by its greater expanse of wing, its darker colour, and by having 
ail the four claws of its ftot pointing forward, instead of three 
forward and ufre backward, as in the Swallow and the Martins. 
It prefers for its building-sites lofty towers and church steeples, 
but when these arc not to lbo had, it very wisely contents 
itself with more lowly stations, such as the eaves or thatch 
ggf ^wetting-houses. It also frequents the romantic precipices 
are resorted to by the Martin. + It usually arrives the 
‘Jtrst week in May, and departs in August, though an occa- 
sional straggler may he seen after that period. 

* Mag* Annals of Natural JJistory, vol. x. p. 50. References are there 
given to other notices of similar events. 

f Thompson. 
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Order III.-,RASORES.— SCRAPING BIRDS. 

f 


. “ The careful Hen 

Calls aU her cluijpuig family around, 

•Fed and defended Jjy ttio"fearlesB Cock, 

Whose breast iflth ardour flames* as on he walks 
Graceful, and crows defiance.” — Sphikg. 


Tiif. present order ixydudes the common Barn-door Fowl, 
such as the Cocks, Hens, Pea-fowl, anr> Turkics; also 
the different kinds of Pigeons, Pheasants, Grouse, artd Par- 
tridge. They arc not in general adapted for* rapid flight. 
They have the body bulky, the wings short, the legs robust, 
and the feet formed foi» walking; — the feefc'are also employed 
in scratching the ground, and thus exposing to view the seeds 
or other food on which the birds subsist. This action is one of 
such constant occyrrence in the Domestic Hen, that it cannot 
liayo escaped fhe notice of the most careless observer. It is 
this habit of scraping or scratching the ground, that gives the 
name to the order, tlie Latin word v&sores literally signifying 
“scrapers.” Passing by those which are living in a domes- 
ticated state, tlie species known as native iy these" countries 
may be arranged in four families — Doves, Pheasants, Grouse, 
and Bustards. 

ColumbidcB To this family belongs the Ring-dove, or 

Wood-pigeon (Columba palumbus ) ; *it js the Cushat of the 
poets, and tlie Wood-quest of the North of Ireland. This 
species frequents woods, afld in certain situations is sp 
numerous that many hundreds may Jbc seen in a single flock. 
Great are the complaints made by farmers of the injury they 
sustain by the quantity of grain consumed by these birds; 
and some who have advocated the utility 6f the Rooks have 
felt unable to do the same with regard to Wood-pigeons. 
Not so, however, Mr. St. John. An agricultural friend called 
his attention on the 6th of Mareh, to on immense flock of 
these birds busily at work on a field of young clpver, which 
had been under barley the last season. “ On this/' says he, 
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“ in furtlufcance of my favourite axiom, thcjfc every t v&d animal 
is of some* service to us, I determined to shoot some of the 
Wood-pigeons, that I migh* see what they* actually were 
/ceding on; for I did not at all fall into my friend's idea that 
they were grazing on his clover," Eight *were accordingly 
shot as they over his head. On bq£hg opened, “ every 
Pigeon's crop was as full as it eould possibly be of the seeds 
of two of the worst weeds in the country, the wil4 mustard 
and the ragweed, which they Had found remaining on tlic 
surface of the ground, thesp plants rip&img and dropping their 
seeds before the com is cut. Now, no amount of human 
labour and search could hatfp cQllected, en the same ground/ 
at that time of the year, as much of these seeds as was con- 
sumed by each of these five or six hundred Wood-pigeons 
daily, for two ofr three weeks together."* 

The*Rock-dove (C. livia) builds in rocky cliffs and cairns, 
most usually In the vicinity of the sea, but occasionally lAtnrl 
It is the species from which the varieties of the ^Kpfe&tic 
Pigeon are derived. Wc cannot here detail the means by which 
these are preserved and perpetuated; we prefer limiting our 
brief notice to one of these varieties, the Carrier-pigeon, a bird 
whose services have been made available pot in love affairs 
only, but in those of the turf, the mart, the Exchange, and 
the cabinet; in all the deep stakes which are won and lost in 
the chequered pursuits of human life. 

From the rapidity and general certainty with which the 
letter entrusted, to the Carrier-pigeon is conveyed, it would 
seem at first sight as though the bird were guided by some 
mysterious instinct; but our wonder is diminished when we 
are aware of the care and pains bestowed upon the training 
of these Pigeons They soon learn, in their daily excursions 
with the old birds, to know thoir own abode, and to distin- 
guish it from all others. They are then brought a short 
^stance from home in uncovered basket, and let loose. The 
fftstance, is increased, until two, four, eight, ten, or twenty 
nilles are gradually attained; and this is continued until the 
entire distance they are expected to perform has become 
familiar to them. When first let loose, the flight is spiral; 
when a sufficient elevation has been gained, and some well- 
known objeet descried, the bird goes off in a direct and 
unwavering line of flight. 

* Wild Sports of the Highlands, p. 119i 
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If no unfavourable circumstances occur, such a# fog, mist, 
or a strong opposing wind, thaspeed with which the journey 
is accomplished is very remans able. Of this many well- 
authenticated in b trices are recorded. On one occasion it 
Carrier-pigeon fley from Rouen to Ghent, a distance of about 
150 miles, in an hfcur and a half.* On pother, 23 Irish 
miles were accomplished in eleven minutes ; or, in other words, 
at the rate of 1 25£ miles an hour.* t 

Tho Turtle-dovo (G.turtijr) is a summer visitant, but by 
no meftns widely ob plentifully diffused. The Passenger- 
pigeon (C. migratoria) is included, like other stragglers, in the 
iist of British birds * It is a^nalS ve of ArndHca, and ranges 
over the whole of tho vast continent lying Jjetween the Rocky 
Mountains and the Atlantic. To tho works of AVilson, 
Audubon, and other writers, we must refer fflr an account of 
its habits. Wc can but notice the amazing nunsbefs iA which 
it sometimes appears, and tho quantity of foo4 required for 
the daily sustenance of one of these immense flocks. Esti- 
mating its breadth at one mile, which is fielow the average, 
and alio wing two Pigeons to ea#h square yard, the number in 
one flock, according to Audubon, would be 1,1 15,000, 0(ft); 
and, as every Pigeon consumes daily half a pint of grain, the 
quantity required to feed suoh a flock must amount to 
8,71 2,000 bushels per day.f • 

Phasianidce . — The Common Pheasant (Phasianus Col - 
chicus) represents another family. This beautiful # ljird has 
been long naturalised in these countries, but came originally 
from the hanks of the Pliasis, a river in Colchis, in Asia 
Minor. The Grouse belongs to another familly (Tefraonidce) ; 
one of these, tho Red Grouse (Tetrao iScoticus), is peculiar to 
the British Islands, being unknown in ^my other part of the 
world. It inhabits wild extensive heaths, whether moor or 
mountain, and in some districts of both Scotland and Ireland 
is very abundant. The Black Grouse is found in both 
England and Scotland, hut not in Ireland. This bird has 
been known to pair with tho Pheasant in a wild state, the 
hybrids thus produced exhibiting somo of tho characters of 

* Yarrel. 

t Thompson. 

j Audubon’s calculation is founded on the supposition that the flock, 
moving at the rate of one mile per minute, takes three hours to pass by 
a given spot; thus forming a parallelogram of ISO miles long by 1 broad. 

VOL. ii. II * 
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bdtli sphfci&s. The White Grouse, or Ptarmigan \Ltogopus 
ffittftw, Fig! 274), is only found on aoitte of the high inoun- 
taihls of Scotland and the adjacent islands. It is celebrated for 
f ’ its change of colour. 

Tho lags arid toes are 
so thickly covered with 
woolly feathers, that 
they have been com- 
pared to tbe legs of a 
l litre. * In summer 
tbe plumage is speck- 
led, consisting of an 
ashy brown , with 
Graving blackish lines; 
as winter approaches, * 
this becomes changed 
to the° purest white. 
In the ouo season the 
'plumage resembles in 
colour that of the surrounding rocks and lichens; in winter, 
that of the snow-clad mountains. Sir Walter Scott attributes, 
therefore, acute powers of vision to Malcolm Graeme, when he 
says — - 

“ Trained to the chase, lila Eagle eye 
The Ptarftilgan in snow could spy.” 

Lady of the Lake. 



Fig. 271 .— IrAaMiGAs. 


The Common Partridge (Perdix cinerea) is another member 
of the same family; so that- in this one group wo have an 
assemblage of birds possessed of peculiar attractions to the 
“ sportsman.' * 

To the Quail (Perdue coturnix) a different kind of interest 
attaches. This, bird is believed' to be identical in species witli 
that which, under the providence of God, furnished a supply 
of food to the Israelites in the wilderness. It abounds in 
countries adjacent to the lied Sea, and migrates iu immense 
multitudes. Temminck says that they arrive in such numbers 
on the western shores of the kingdom of Naples, that so many 
as 100,000 are taken in a day. Nor are they less numerous 
on the shores of Provence. Above three thousand years have 
felted by since tbe Quails 1 4 came up and covered the camp of 

* Hence the generic name, Lagopus, signifying a “ Haro's foot.” 
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the I&rtfcjUtes,” yfet tho species still survives, aift its grega- 
rious and migratory character remains unchanged. 

One of tlic*Grouse tribe— tfle Capercaillie, or Cock of the 
Woods (Tetrao tmogalius ), formerly existed both in Britain 
and Ireland, but has, unh&ppily, been extirpated. This 
splendid bird atttmed tlic size of a TurJ^y, and by some 
writers is even spoken of as tiie .Wild Turkey. Attempts for 
its ro-establisbment are now being made, and with proBpects 
of success. It is found m Sweden and Norway, and other 

• parts of tho north ef Europe. # 

Struthionidce . — The Bustards are birds of rare occurrence. 

• The Great Bustard^ftJfe long bleu extinct in both 

Scotland and Ireland: in England it is sp^Jten of rather as one 
which had recently “a local habitation,” titan as one actually 
indigenous at the present time. The Little Bustard (Oti& 
tetretje) is an ttfefe&siott&l visitant, • 


w 

Order IV.— UIIALLATORES.— WADINU BIRD& 


“ No more thy glassy broJk reflects tlic clay, 

Hut, chok’d with sedges, wicks its weedy way ; 

Along thy glades, a solitary guest, 

Tlic hollow-sounding Bittern guards its nest : 

Amidst thy desert walks the Lapwing flies, * • 

And tires their echoes with, unvary’d cries.” 

Goldsmith’s Disskutkd Village. 

There are sonic birds whose legs^fro so long that the body 
seems as if mounted on a pair of stiks, and this peculiarity 
is that which is expressed by the scientific name for the pre- 
sent order — Qrallatores — a Latin word, literally meaning 
those who walk on stilts. The lower part of the log is naked, 
and from this circumstance, as well as from its length, is 
especially adapted for wading. Hence, birds of tho present 
order are called “Waders.” 

But although this term is very correct as applied to some, 
it is altogether incorrect with regard to others: thus, the 
Ostrich (Fig* 249), which lives remote from tlic sea, and from 
the banks of rivers, is included; and birds which, like tho 
Plover, are not remarkable for gffeat length of .leg, arc also 
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included. The fact is, that here, as in otlie^ great groups, the 
characteristics must be sought in some which may be looked 
upon as the types or represen atives of the ordjr, and not be 
Rigorously required in every individual tli#t naturalists may 
place iu the same assemblage. * r 

Cuvier arranges, in one family, all the birds of the present 
order whose wings are not adapted for flying, as those of the 
Ostrich (Fig. 249), and of the Cassowary (Fig. 238). Here, 
also, is placed the Apteryx (Fig- 275)* the wingless bird of 



Fig. 275.— Apteiiyx. 

New Zealand. It is a creature so strange, that no imagination 
could have fancied a bird without wings or tail, with robust 
legs, claws suited for digging, and actually used in forming 
excavations in which this singular bird lays its eggs and 
hatches its young. When we add that its habits arc noc- 
turnal, we have stated the most striking peculiarities of a bird 
which is now rare, and may possibly become extinct. 
Dissection shows' the existence of the wing-hones, but in a 
rudimentary state.* This entire division is without any 
representative among oqr native birds. 

Charadriadw . — The IMover is the true representative of 
this family, and derives its name from the French “ Pluvier 
a term given because the bird appears in large migrating 
flocks in the rainy weather of spring and autumn. The Golden 
Plover (Charadriu8 pluvial is) frequents swampy grounds and 
solitary hogs. It is one of these birds which appear to have 
a double moult. The real moult, or actual change of feathers, 
occurs in autumn; in spring some new feathers appear, and 
others undergo a change of colour; so that the aspect of the 
bird alters twice in the course of the year. The Golden 
Plover, and still more, the species next mentioned, exhibit a 

• Professor Owen on the Apteryx, Trans. Zool. Society. 
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great vrffciety of devices to draw any intruder awfty from the 
vicinity of the nest or young feigning lameness, *or allowing 
a wing to drofep as if it were Vokcn, and thus tempting the 
inexperienced visiter to follow in the hope of taking the bud 


prisoner. • 

Besides different species of Hovers, tlij# family contains 
the Lapwing or Peewit ( Vcfrieltyis cristatiis) . To this bird 
tho term “elegant” is peculiarly appropriate, from its figure, 
its crest, its plumage, and the ease and vivacity of every 

* movement. The English name l^apwing is given because of 
the slow movement of its wings in flight. Its peculiar note . 

* has suggested the dther nam? of/Peewit. The French convey 

an idea of its cry by the words d&r-huitJt It gives life and # 
interest to the wildest moor. The stratagems it employs for 
the safety of its young are well known, and tire mentioned by* 
every observer of its habits. • 

Gruidce. — The common Crane (Grus cinereapFig. 276), is a 
very rare visitant in England; 
and in Ireland lias been un- 
known for more than a century. > 

Mr. Gould says, “Flocks of the 
birds are seen at. stated times 
in France and Germany, pass-* 
ing northwards and southwards, 
as the season may he, in mar- 
shalled order, high in the air, 
their sonorous voices distinctly 
heard, even from their elevated 
course.” It is said to winter 
in Africa. 

Ardeidce. — Th c common 
Heron ( Ardea cinerea ) is pro- 
bably one of the host knotvn 
birds belonging to the present 
order. Its motionless attitude 
as it watches for its prey iu the 
shallow of the river or the sea, 

cannot fail to have attracted Fi s- #6.— c«am. 



attention, adding, as it not unfrequcntly does, to the pictu- 


* M. Edwards’ El 6 mens, p. 121. 

f Smith, in his History of Cork, slates it was seen during the remark- 
able frost of 1739. Thompson's l’eport <Jn the Irish Fauna. 
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resque effecC of the scene. Nor less striking^ is its appearance 
on the wing, the long outstretched logs acting as a counter- 
poise to the head and neck, /it is a singular spectacle to 
bflhold these birds collecting in spring at (heir building sta- 
tions, occupying like Rooks the upper branches of high trees, 

and beginning once again the 
important business pf incuba- 
tion. They do not invariably 
cho£G such situations, but oc- 
casional}/ cselect precipitous 
rocks near the coast, as at the 
• K Great Ornm’s Head. On the 
* Scotch coast, near Cromarty, 
Mr. St* John describes a 
heronry, at which some of the 
nests were built in clusters of 
ivy, and others* on the hare 
shelves of the rpcks. * It seems 
strange,* when possessed qf 
fimplo power to range and 
choose at pleasure, that the 
same bird should select situations so very dissimilar. 

The Common Bittern ( Botanrus stdlarisy Fig. 277) is no 
i longer a common bird, and js every year, as waste lands are 
reclaimed, becoming more rare. During the breeding season 
; it utters a loud booming or bellowing noiso,t to which some 
- of our poets Have t alludcd. 

i 44 But the Lark’s shrill fife shall come 

At the day-break from the fallow, 

And the Bitlpm sound his drum, 

Booming from the sedgy shallow.” 

< Lady or tiik Lakk. 

i 

Thomson, in his Notice of the bird, lias embodied an 
I erroneous but current opinion, as to the manner in whjpH tjie 
! booming noise is produced 1 : — 

. “ So that scarce 

The Bittern knows his time, with hill ingulph'd, 

To shake the sounding marsh.” — S pring. 

Living remote from human haunts, on the marsh, the bog, 

* Wild Sports of the Highlands, p. 123: 

t This bellowing may have suggested the term Bvlauruv, meaning a 
fcBull. 
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and tho # quagmire, it continues to this day tlie^cmblem of 
desolation and solitudo, as it was at the timq when the 
Prophet proclaimed against BH^ylon the awful denunciation : 
“I will also make it a possession for the Bittern, and pools 
of water; and I will sweep it with the besom of destruction, 
saith the Loud of Jiosts.” 

The Stork (Cicoflea alba) another mefffber of the some 
family that must not be passed fty without mention* Those 
who have travelled inJEIolland and other parts of the continent, 

. know *the favourable • light 
in which it is regarded, and 
• the arrangements giadc for 
its accommodation and pro- * 
tection. The affection of 
the Stork for its young, is 
one of the most remarkable 
traits in its character; it is 
only needful to refer to the 
female, which at the, con- 
flagration of Delft, after 
several unavailing attempts 
to remove her young, chose 
to remain ai*I jferish with 
them, rather than leave 
them to their fate. Among 
the ancient Egyptians the Stork was regarded with reverence 
inferior only to that which was paid to the Sacred Ibis 
(Fig* 278).* Tho Ibis itself is a mcmbSr of the present 
family; one species, tho Glossy Ibis ( Ibis falcindlus ), has 
been taken both in England und Inland. 

Scolopacidce. — This family comprises the Curlews, Sand- 
pipers, Snipes, and other well known birds. It may be 
well represented by tho ,W oodcoek • (Scolopax rusticola ), 
a migratory species, ranging from Africa to Scandinavia. 
It flies by night, and seems irf these countries to feed 
principally on the common Earthworm. The fact is now 
established, that all the Woodcocks do not leave these 
islands, hut that a small though gradually increasing 
number are permanently resident, and regularly lay their 
eggs and bring forth their young. This is mainly attri- 



Fig. 278.— Inia. 


Vide Bennett’s Gardens and Menageries, p. 20. 

i 
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buted to tlie shelter afforded by the increased eectent of 
plantations!* , 

MaUidce , — Of the Land and? Water Hails, tha best known 
individual is the male bird, whose peculiar ^ r ot not unpleasing 
“crake” is heard from our. meadows in sprang aud the early 
part of summer, jand lias gained for the sjnecies the name of 
“Corn-crake.” To the same family belong the active Water- 
hen ( Gallinula chloropus) and the common Coot ( Fulica 
alra ;). Respecting the habits of both oi these, the Bishop of 
Norwich relates many pleasing particular# to which we refer 
our readers, f as the space \c which we are restricted forbids 
their introductionriiore. Thyro js a marked difference in the 
foot of the two sgccies. In the Water-hen the toes are 
‘long, and are fringed on each side by, a narrow membrane. 
In the Coot the membrane is increased in size, assumes tho 
Iform of ‘rounded lobes, and unites the toes towards the base, 
thus indicating an approach to the complete webbed foot, 
which is characteristic of the swimming birds, which consti- 
tute the next ordoi 1 : 


Okdeii V.— NAT ATORE§.— SWIMMING* BIRDS. 

v 

“ Some sought their food among the finny slioals, 

* Swift darting from the clouds, emerging soon 
With slender captives glittering in their beaks.” 

Montgomery's 41 Pelican Island.’ 

i 

In tho birds of this order«thc hill is variously shaped. Tho 
legs short; often placed far behind, adapted for swimming. { 
The feet — using that* word in tfye ordinary sense — differ in 
form, and in the extent to which the toes are webbed; tho 
part above the foot is mtich narrower in front than at the 
sides, and hence offers less resistance to tho movement of the 
foot when the bird is swimming. 

Here, as in other instances, a doubt may exist as to whether 

** Fall information* on many points of interest in the habits of this 
Ird, may be found in a paper by Mr. W. Thompson, Annals and Mag. 
Nat. Hist. January, 1839. 

t Familiar History of British Birds, vol. ii. 

J Jenyns’ Manual. t 
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a particular species should rank in the group mufer considera- 
tion, or in one to which it i\ allied by striking* peculiarities 
of structure.* In the Flaming {Fig, 279) wc have* the long 



Fig. 27 ‘J. — Flamingo. 


legs of the Waders combined with the webbed feet of the 
Swimmers: and, accordingly, a different place has been assigned 
to it by different naturalists, as they attributed a greater or 
less degree of importance to cortay^characters. Such points 
we pretend not to determine ; We wcgild rather mention that 
the generic name (Phaenicoptenis) in yans, literally, “wings 
of flame and African travellers describe the appearance of 
the birds, when assembled in ranly*, in a manner which bears 
out the accuracy of the picture presented by the poet: — 

** Flamingoes, in their crimson tunics, stalk’d 
On stately legs, with far exploring eve; 

Or led and slept in regimental linos, 

Watch’d by their sentinels, whose clarion-screams 
All in an instant woke the startled troop, 

That mounted like a glorious exhalation, 

And vanished through the welkin far away.” 

Mootgomeuy’s “ Pelican Island.” 

H 
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From the^groat extout of coast and thd varied character 
of the British Islands, the bird* of the present order are bo 
numerous as to constitute morr than one-fourth *bf the entire 
of « the native species. They are arranged* in five families, 

' according to the form and structure of the bill, iho wings, 
the toes, and the jtnsition of the legs. 

Anatidce* — The first of plicae comprises Geese, Swans, 

1 Ducks, and allied species. Most of the Wild Geese are 
winter visitants to these countries^ and 'the long strings in 
which they are seen to fly, qhanged at 'times into a wedge- 
-shaped figure, like that of the' letter <|, cannot be looked on 
without admiration 4 ? T < * 

' 0 The two best kno^r species are the Bean Goose (A. segetum) 
and the White-fronted Goose (A . albifrons) and of these the 
> Bean Goose is much the more common. These birds are 
remarkable for their watchfulness, not only at night, but during 
the time of feeding. Before alighting for thisf purpose on a 
field of new-sown grain, they make several circling flights, to 
; see if all be safe, ana then commence feeding. They take the 
precaution, however, to plant a gentry, who, as Mr. St. John 
, informs us,t “either stands on some elevated part of the field, 
p or walks slowly with the rest — never, however, venturing to 
J pick up a- single grain of coin, his whole energies being 
employed in watching. When the sentry thinks he has 
\ performed a fair share of duty, he gives the nearest bird to 
I him a sharp peck. I have seen him sometimes puli out a 
f handful of feathers if the first hint is not immediately attended 
? to, at the same time uttering a querulous kind of cry. This 
; bird then takes up the watch, with neck perfectly upright, 
l and in duo time makes stfuie other bird relieve guard.” 
p The Bemicle Goose* (A* hemicla) and the Brent Goose 
j! (A. brenta) are regular winter visitors, and abound in certain 
[ localities. The Brent Goose is lulled during the season in 
jj giteat numbers, being esteemed for table use. In Belfast Bay 
"Big always called the “ Barnacle.*’ 

¥ The appearance and habits of the Swan are so well known, 
fthat it is needless to dwell upon them. There are, however, 
J two species of Wild Swan which visit these countries in win- 
* ter^ and present some interesting peculiarities. If the skater, 
kaXthe midst of his evolutions on the ice, should chance to 

> * Latin, Anas, a Duck. This family is now subdivided, 

f Wild Sports of the High^nds, p. 157. 
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hear a Joud hooping cry, and notice a flight of l»rds of large 
size, and of powerful pinions^passing over his head at a great 
olevatipn* he trill not fail to renumber the Jlooper, or Whistling 
Swan ( Cggnus fff'us). In on tiro contradistinction to tj}ig 
species, the onq which is domesticated is termed the Mute 
Swan (C. olor)\ $ret it is respecting this Ijird that the fable 
became current, tSat it foretold its own death, and sung with 
peculiar sweetness at its approach* Thus Shakspearo;— 


-“J! will play the Swap, 


Agd Aie in music.*' 

But, although the voice of the fifwan is but little noticed, the* 
bird is not really aiuto, as ots.fiame would imply; the notes 
arc soft and low, and aro described as plaintive, and witjj : 
little variety, but no4 disagreeable.”* The classical scholar 
will call to mind the well-known line, in ^fliich the existence , 
of a lJlack plwan is spoken of in a manner which implies the 
utter dishpliof in the existence of such a bird; •yet, among the i 
strange creatures which New Holland has sent to us, # are : 
Black Swans: these* arc now distributed over many parts of i 
these kingdoms where aquatic menageries are established, , 
and form, by their dusty hue, a striking contrast to the j 
snowy tint of thp* r cpngpqprs. 



Fig. 280.— Eider Duck. 


The Sheldrake, the various species of Wild Ducks, with thc| 
Teal and Widgeon, we must pass by. The Eider Duck! 
(Somateria molUssima , Fig. 280) deserves especial notice. 


* Yotnwll 
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it supplies tie valuable eider-down of commerce. This bird 
is a very rale visitant to tbe Iyish coast, but is permenantly 
resident in some places on the jrorthern shores of Britain. Its 
g«pat haunts, however, are the coasts of Norway, Lapland, 
Iceland, and other localities still farther north* The down is 
plucked by the female from her breast, aqd spread over the 
eggs. The fowlers, to whoip the districts frequented by the 
Eider Buck become a valuable property, carry off both eggs 
and down, the eggs being used by<them as food. The^Duck 
again lays, and her nest in like manncV is again despoiled. 1 
She lays a third time, the mule supplying such of the down 
as she can no longer furnish, '.find she is then allowed to rear 1 
her young without molestation. 

* Colymbidce . — The Grebes and the Divers constitute the 



Fig. 281.— Great Northern Diver. 


Great Northern Diver (Colymbus glacials, Fig . 281), will 
convey a better idea of the different aspect of the members of 
this and the preceding group, than any description. The Divers, 
as their name implies, are remarkable for their diving powers, 
thus pursuing tlicir prey and evading their enemies. The 
bird figured belongs to a species which may be said to live 
upon the water, except during the time devoted to the rearing 
of the young. It is a wintei^ visitant to both the British and 
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Irish coasts, and has occasionally been mot withfln summer. 
Like the Gannet, it is sometimes entangled in thd nets of the 
fisherman; afld Mr. W* Thompson has related to us one 
instance in which*& Diver, when thus taken, was found fci 
have swallowed « hook, having doubtless been attracted by 
the tempting frop#yancc of the fish-bait. a 

Alcidcv . — The Guillemot# resemble in many respects 
the Divers. We pass them by to notice the Puffin (Alca 
arcticq), a bird common roand our coasts during the summer 

• months. Its most •striking 
peculiarity is the bill, which * 

* has gained for it flic titlcs«of / # JPI| 

“ Sea-parrot,’ * and “Coulter- • ^§ifA 

neb.” To this family belongs 

the Penguin [Fig, 282), whose 

singular plumage has been IIII ImBI * 

already noticdtl [ante, p. .'303). 

The wings, so powerless for «HhH| m 

flight, are, however, iftost. effi- * 

cicnt as fins. When at sea f 

and fishing, it comes to the 

surface, for tin* purpose of 

breathing, with such a spring ,• J 


and dives again so instanta- 


Fig. 282.— Pkhui'IN. 


neously, that no one could at first sight be sure it was not a fish 
leaping for sport.* The Penguin is not deficient iii^courage. 
Atone of the Falkland Islands, Mr. Darwin placed himself 
between one of those birds [Aptinodytes demersa) and the 
water. “ It was,” says he, a brave bird; and till reaching 
the sea, it regularly fought an<J*drovo me backwards. t 
Similar intrepidity was evinced by some Penguins met with 
by Captain Ross in the late Antarctic expedition. The birds, 
from their great size, werb named tne “king” and tlio 
emperor,” for there were two species. But both, however, 
evinced equal hardihood, and showed their determination to 
do battle for their land of nativity, even when oppposed to 
British seamen. 

Pelecanidcn , — The namo of this family implies that it 
may ho represented by the Pelican. We have hut three 
native species, of which the most common is the Solan Goose 
Darwin’s Journal, p. 257- 
f Idem, p. 256. 
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(ante, p. 3<J7). The other two belong to one genus, and arc 
known to every one by character, if not by appearance; for 
to eat liko a Cormorant has Income almost the.simplest mode 
of expressing great voracity. The common Cormorant 
(Phalacrocorav carbo), when gorged with fgod, is to liuinai 
eyes so unattractive that it is imder this foipn Milton describes 
Satan, after he Had gained admission into Pd^'adise; — 

“ Up he flew, and on *no tree of life 

Sat like a Cormorant — dtjyising death 

To them that lived.” k, * * 

The Chinese employ the* Cormorant in fishing. A ring is 
placed round the^ieck of tlrti, bird to prevent the prey being- 
swallowed, and as^soon as a sufficient number lias been ob- 
tained for its master the ring is removed, and the bird allowed 
fo fish on its owh account. 

LariHce .- — SFhe Terns, Gulls, and Petrels belong to the 
present family. The Terns are also called Sfca- swallows.* a 
term expressive of case and rapidity of flight, and of some 
resemblance in other respects, among ‘which the long-fork • 
taU is perhaps the most striking (Fig. 283). They live up 



Fife. 283 .— Teiin. 


small fish, and flying some yards above the water, dart down 
with such quickness and precision as rarely to miss the object 
of their aim. 

The Gulls are, however, better known than either of the other 
tribes. The mariner finds them in all seas; and the landsman 
who visits the coast cannot fail to remark their graceful flight, 
* Hirondelles de ^ ter of tlic French authors. 
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the buoyant ease with which they ride upon the payee, and 
the animation which they give to the scene. Perhaps few 
ordinary occurrences are more spiking than what is termed a 

* play of gulls;’ 1 w^en the birds, having discovered a shoal o| 
oung fish, are shimming among them, hovering over them, 
toring wild screojojs of joy, plunging down into the midst 

jJh* shoal, gorging thrir prey witn ripfcpu^ d^Mgbt. 
»«, however, is not their only food. Tho cavrioQ and the 
l of the hcach are not Jess Acceptable; and two of our 

* :*st native speci«s* attack wounded birds, and will even 

them off before the shooter* by whom they have been 
f can reach the spot. “ When,” says Mr. St. John, “ I 
winged a duck, and it has escaped and gone out to sea, 
frequently spo^it attacked and devoured almost alive 
se birds. ”t • 

jir voraoious appetite occasionally brings them irfto peril, 
ns the Kittiwake and other Gulls are taken ajBallintrae, in 
yrshire, by hooks baited with tlie liver of tho cod-fish, and 
sold for the sake of* their feathers. ln # othor localities tflo 
(mils seek to diversify their fa^e in spring-time by visiting the 
. _ds, and picking up tho grubs and worms which tho plofigli 
1 «gs to the surface; and at Horn Head, in the County 
negnl, the Herring Gull (L.wargentcctus) is said tp destroy 
uiig rabbits. { , 

The precipitous cliffs, and tlie low lying ledges of rocks, on 
^ deli tho various species of Gullft build their neBts and bring 
vth their young, are, in many respects, interesting objects 
ntemplation. At first sight all seems confusion, and tho 
is ; ’.discriminately mingled; but a little further examina- 
n shows that order prevail s*amid tho apparent disorder, and 
t each kind of Gull apparently givqp a preference to a cer- 
situation. But these are not their only breeding haunts; 
u little island in a retired ^mountain fake, and other island 
entities of a similar kind are favoyritc places of resort. In 
torfolk, at a distance of thirty miles from the sea, thousands 
of tho Black-headed or Ked-legged Gull (L. riditrundus, Fig. 

* Tlio Great Black* backed ( Lana marinus ), and the Herring-Gull 
(X. argentqtus). 

f Wild Sports of the Highlands, p. 216. 

j The principal points of information in this paragraph are derived from 
the MS. Notes of Mr. W. Thompson, which have been most kindly placed 
at our disposal. % 
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284) annually take possession of an island about thirty acres 
in extent, fend build their nests. * In Ireland , the Black-headed 
Gulls frequent, for the same^purpose, the gravelly beach of a 
portion of Ram’s Island in Lough Neagh > and so closely arc 
the nests placed over the ground, that Mr. W. Thompson 



Fig. 2B4 .— Rlack-h faded Gull. 


informs us, that he and some friends, when visiting the place, 
had to use great circumspection in putting down their feet, 
that they might B iiot do injury to the nests or eggs. This 
species, as stated by the gentleman just mentioned, is that 
which is most abundant in Belfast Bay, and not the one 
to which the name of “Common Gull” (L. Canus) is applied. 
Their evolutions are extremely varied and beautiful, exhibiting 
both power of wing and grace of movement. 

Of the Petrels, th^ best known species is that which is the 
smallest of British web-footed birds, the Stormy Petrel 
Uf^halassidrqma pelagica). They crowd round vessels before 
raid during stormy weather, partly for the sake it is supposed of 
gpielter, and partly for that of food. Sailors regard them with 
Superstitious feelings, and have long given them the name of 
“Mother Carey’s Chickens,” from some hag of the olden time, 
whose name would have passed into oblivion had it not been 

Ip * Bishop of Norwich’s FamjJiar History of Birds, vol. ii. p, 246. 
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associate! with those harmless little birds. Tfceir dusky 
plumage, diminutive size, their habit of running upon the 
surface of the .water, and the circumstances under which the 
mariner sees them, Recount very naturally for tho feelings witjj 
which he regard^ them. Very ditferently are they viewed at 
St. Kilda, one of tig northern islands of Scotfand. There the 
birds are regained as benefactors^ giving tile means of light 
throughout the long nights of winter; for so full of oil is tho 
body, that a wick parsed through it will bum as if fed from 
•the oil-reservoir of % limp. The usual practice of the inha- 
bitants, however, is to collect tkS oil by itself. Mr. John 
•Macgillivray, who visited tfce ^Hebrides i* 1840, states,* 

“ the bird sits very close upon the nest^from which it will 
allow itself to be taken by the hand, vomiting on being* 
handled a quantity of pure oil, which is catefully preservgdL 
bv the fowlers, and the bird allowed to escape.” • A larger 
species, the Fulmar Petrel (Procettaria glaqalis) is even 
more valuable to the inhabitants of St. Kilda. “ This bird,” 
says Mr. J. Macgillivray, “ exists here in* almost incredilfle 
numbers, and to the natives is. by far the most important 
the productions of the island. It forms one of the principal 
means of support jto the inhabitants, who daily risk their lives 
in its pursuif. The old birds, on being seized, .instantly 
vomit a quantity of clear and amber-coloured oil, which im- 
parts to the whole bird, its nest and young, and even to the 
rock which it frequents, a peculiar and very disagreeable 
odour.* * Within the last few years only, according to Mr. 
W. Thompson, has the Fulmar been known to visit the Irish 
coast. The Stormy Petrel, on the contrary, is at all times to 
bo met with on tho western scores, ^«nd breeds on several of 
tho islands which are washed by the Atlantic. I Mr. George 
C. llyndman, who visited Tory Island, off the north coast of 
the County Donegal, fount? tho Stormy Petrel living com- 
fortably in the Rabbit burrows, aqd there bringing out its 
young. After the hurricane of the 7 tli of J anuary, 1 839, Petrels 
were found not only in the central parts of Ireland, but even 
in the extreme east, having been driven across the island by 
the violence of the gale. J 

* Edinburgh New Phil. Journal. 

f W. Thompson’s Report on the Fauna, 1 840. 

t W. Thompson, Note on the. Effects of the Hurricane on the Lower 
Animals. Annals of Natural History. 9 



382 INTRODUCTION TO ZOOLOUY^. 

Mr. Sa|wiu, in speaking of another species {JPujfinw 
cinereus), which is cordmon to Capo Horn and the Coast of 
Peru, as well as to Europe, remarks, ‘ ‘ I do nqt think I over 
saw so many birds of any other sort together, as I once saw 
c5f these behind the Island of Chiloe (ofF the west coast of 
Patagonia) ; hundreds of thousands flew iij on irregular line 
for several hoursSn one direction. Whcfn pyt of the flock 
settled on tho water, the surface was blackened, and a noise 
proceeded from them, as of human kpings talkiug in the 
distance. At this time the water was^iq parts colouied by. 
clouds of small Crustacea. 

Of the multitude of birdsb o of one species that occasionally* 
assemble together, examples have been given in the Starling 
(p. 352), the PasSfenger Pigeon (p. ^365), and the Quail 
{p. 366); we hawe hero another instance of the same remark- 
able fact, the Jnrds themselves belonging to a different or^er, 
inhabiting a different region, and Becking thein appointed food 
on the sea instead of the land. 

1 If we turn from ‘the birds now living, to the consideration 
of those that are extinct, we fiijd their remains are much less 
numerous than those of fishes, reptiles, or quadrupeds. ‘ * Tliqir 
powers of flight,” as Mr. Lyell remarks, “ insure them agaiust 
perishing by numerous casualties to which qtadrupods are 
exposed during floods; and, ( if they chance to ho drowned, or 
die when swimming on the water, it will scarcely ever happen 
that they will he submerged so as to be preserved in a sedi- 
mentary ‘deposit. ’’f This is easily accounted for when wo 
consider, that, from the tubular structure of tho hones, and 
the quantity of feathers, their bodies are extremely buoyant, 
and most generally float <pi tlic Surface of the water until they 
rot away or are devoured. Yet, among the fossils of the 
London clay, ani of the Paris basin, are those of several 
birds, specifically different from any that now exist. 

There is one species recently extinct, but known by the 
descriptions of navigators about two centuries agq, by parts 
of the body preserved in different collections, and by paintings 
in the British Museum and elsewhere. It was called the D.odo % 
and was a native of the Mauritius. Its figure was massive; 
its weight, perhaps, forty-five or fifty pounds, and its wings so 
short as to bo useless for flight. Much difference of opinion 

* Journal. 

f Principles^ Geology, vpj. pi. 
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has existed among naturalists as to the tribe of birds to which 
the Dodo should be referred. From the bulky figure some 
thought it resembled the Turkeys wliile, from its hooked bill, 
it was thought by osiers to have Belonged to the birds of prey. 

A recent examination of the bones composing the skull ana 
foot, now in the Asfcinolean Museum, in Oxford, has, however, 
proved that it allied to the pigeons, a tnffe with which it 
was not supposed to have had any connection. Other birds 
allied in character to the I^odo inhabited the neighbouring 
islands # of Bourbon apddiodriguez, all of which appear to have 
been sought for with uucalculatiii^ eagerness by the early 
Colonists, and thus were spco.jjily/extivpated/ 

We have mentioned (p. 273) 'that a gigantic reptile hach 
left its foot-prints on jfclie moist beach or tlio ancient Bea. • 
Similar testimony has made known the existence in former 
tiinpt of birds which have left no other trace behind. • These" 
foot-prints havcibcen noticed in England, but more abundantly, 
mid of larger size, in America, suggesting the idea of birds 
possessed of dimensionsdar beyond those attained by any livid* ** 
species. The impress of the lyiman footstep on the beach qL« 
that island which Robin non Crusoe believed to he his (hvn 
solitary domain, was scarcely more startling. Yet here, as 
in other instances, the marvel of the truth surpassed that of 
the conjecture. p 

Numerous hones were transmitted from New Zealand to 
England, which, on examination by Professor Owen, were 
found to belong to wingless birds of nine different species, + 
some of them of gigantic hize. They were referred by him 
to the same genus, under the name ])inomis.\ 

The annexed outline [Fig, 285), exhibits the figure of one 
of these birds and that of a man, flic Relative proportions of 
both being preserved; if; thus furnishes an easy mode of esti- 
mating their comparative dimensions. # 

The number of wingless birds, and tlio vast stature of some 
of the species peculiar to New Zealand, liavo suggested tlio 
idea, that the present island may he but the remnant of a 
larger tract or continent, over which they formerly ranged. 


* Natural History and Osteology of tlio Dodo, Solitaire, and other 
extinct birds, by II. E. Strickland, Esq. and Dr. Melville. 

f Professor Owen’s Memoirs on the genus Dinomia. Transactions of . 
the Zoological Society, parts S and 4, vol. iii. 
f Literally, “enormously large bird.”^ 
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“ One mig^t almost be disposed/ 1 says Professor Owen, “to 
regard New Zealand as one end of a mighty wave of the 
unstable and ever-shifting ^pust of the earth, of which the 
opposite end, after having been long submerged, has again 
risen with its accumulated deposits in North America, showing 
us, in the Connecticut sandstones, the ifopt-prints of tho 
gigantic birds which trod its ^surface beVoreYt sank ; and to 
surmise that the intermediate body of the land-wave, along 
which the Dinornis may have travelled *to Now Zealand, has 
progressively subsided, and now lies beneath the 'Pacific 
Ocean.*’* 



t "Memoir on Dinomi*, parM, vol. iii. p. 328. 
f This outline is copied, with the kind permission of Professor Ansted, 
from his Picturesque Sketches of Creation; a highly attractive and 
interesting volume. — V an Voorst. 



385 


CLASS IV. 

• # 

MAMMALIA. 

• . y 


• 

We have now Cached the class which ranks a%thc highest of 
the animal kingdom; and to which man himself belongs. 
Here only do we find dfrgan? especially adapted for supplying 
to the young, during the prolonged period of helpless infancy?** 
that fluid nutriment, to which wo give the name of milk. 
Tins organization is so characteristic, that from the Latin 
word mamma : * signifying paps *or teats, is derived •the term 
mammalia , the scientific appellation by which the class is 
distinguished. Every animal that suckles its young may, 
from that circumstance, be referred to the present* c^ass. 

Circulation . — The blood is warm, and the heart, as in birds, 
consists of four compartments. The general arrangement of 
the arteries through which Jhe aerated blood in man is pro- 
pelled, is shown in the annexed figure (286) which may bo 
compared with Fig . 241, exhibiting tha arterial system in the 
preceding class. 

“ Neither the circulation *nor the respiration are quite so 
Motive, nor is the animal heat quite.so great as in the class of 
birds. M * 

Respiration * — All the mammalia breathe by lungs. These 
are not attached to the ribs as in birds, hut are suspended in 
a cavity at the upper portion of the trunk (thorax). They 
are divided into a multitude of minute cells into which air is 
conveyed by the branches of the windpipe. In the annexed 
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* Fig. 38G.— Arterial Sybtwm of M*n —a, temporal artery; b, carotid ar- 
“ c, aorta ; & renal artery ; e. Iliac artery ; /, femoral artery , g, anterior 
artery; h, artery of foot; i, vertebral* artery ; j, Subclavian artery; 
artery ; i, brachial artery ; m, ocBliac artory ; n, radical artery ; o, pos- 
blal artery; p, peroneal artey 
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representation (Fig. 287) these air-tubes are showiyit one side, 
and the lung in its natural con- 
dition on the other, The reader 
is thus furnished yith the moans 
of comparing Jhefle important 
organs in manywijji those which 
have been already exhibited (Fig. 

242) as existing m birds. 

Covering. — While- scales form 
•the characteristic® levering of 
fishes, and feathers of birds, h$e, 
may be said to bt that qf'S 
mammalia. It is not 
present, and it undeg^oCl iMdny 
modifications in its af^earanee. 

W® term it wool upoil tho sheep; 
the sahie rrifite?iai febbtnea Spines 
upon the ttedgehogi .arid ** qiiilW 
upon the fistful Porcupine ft 
(Fig. 288); It et&h aft 

aspect still more extraordinary, 
and is converged into bony 



Fig. 288. — FoiicuPiKB, 


plates in tbe defensive covering $>f the Armadillo {Fig. 311). 
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Skeleton.?— By far the greater number of the anipials be- 
longing to ihis class move on the ground by the action of 
four foct, from which circumstance the name quadruped has 
been restricted to them, it is occasionally used in a more 
general sense, as synonymous with the scientific term mam- 
malia . The outline of the skeleton convoy^ in most cases, 
an idea of that outlie body; bi^t occasionAllyfys in the liump 
of the Camel (Fig, 289), there exists in the living animals 



Fig. 289.— Skblbtox op Camki..* 

• 

some peculiarly striking feature, which is not represented in 
the bony framework^ The hump, in the present instance, 
consists of fatty tissue, and is well known to diminish in size, 
and nearly to disappear when the animal is exposed to long- 
contiuued privation. 

The possession of four feet used for the purposes of loco- 
motion, though general in the mammalia, is by no means 


* Fig. 289.— Skeleton of the Camel on a black ground, exhibiting an outline 
of the animal : vc, cervical vertebra ; vd, dorsal vertebrae ; u£ lumbar vertebra ; 
vt, sacral vertebra ; vg, caudal vertebra ; e, ribs ; o scapula ; A, humerus ; cu, 
bone of fore-arm ; ca, carpus ; me, metacarpus ; ph, phalanges ; fe, fernur ; ro, 
patella; ti. tibia ; to, tarsus ; mt, metatarsus. In Jig. 290, the corresponding parts 
ore Indicated by the same letters as In Jg. 289. 
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universal. In the true monkeys, all the extremities are 
shaped like hands, and are used for prehension as well as for 
locomotion. Jn the Bats, tliat part of the anterior extremities 
which corresponds to the fingers of the huifian hand, is 



Fig. 290,— Skeleton of Seal.* 


are converted into paddles; aftd there are some wavm-blooded 
herbivorous animals inhabiting the sea, in 'which the hinder 
logs are altogether wanting. 

The number of vertebra) or joints in the spinal column 
varies much in the several tribes, the difference depending 
principally upon the presence or absence of the tail, and tho 
varying number of its part^ A remarkable uniformity pre- 
vails in the structure of the necV* The short thick neck of 
the Elephant, and the long slender ne§k of tho Giraffe, contain 
precisely the same number of vertebra^ namely, seven. This 
is the invariable number, 'though there ate a few apparent 
exceptions. The mammalia present in this respect a singular 
contrast to birds [ante p. 298), and show how in the mecha- 
nism of the animal frame, similar results may be attained by 
the most opposite arrangements. 

Head . — The head differs greatly, not only in size and form, 
but also in what may be regarded as its appendages. The 
Tapir, an animal allied in many respects to the Hog, has the 


VOL. it. 


For description, sw^footnote page 388. 
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snout prolonged into a fleshy proboscis (Fig. 291), which is 
capable of Extension or contraction, but does not act as an 
instrument of prehension. The Elephant, oi\ the contrary 
(Fig* 322), is furnished witJi an organ remarkable for its 
varied powers of action, combining in the highest degree 
delicacy and strength. In both these instances the proboscis 
is a prolongation *ttf tlic musculpr fibre anfl cohering, and not 



291 .—Head op Tapir. Fij. 292.— Rhihoceuob. 


a distinct apj&cmdagc. The Rhinoceros (Fftj. 292) has a 
weapon which is found adhering to the skin, not growing from 
the skull; it is regarded as hair growing in a mass, and 
"jMscnting the appearance of a* solid horn. The Giraffe has 
bony protuberances, the rudimcntal representatives of the 
curved or branching horns with which other tribes of rumi- 
nating animals arc furnished. • In the Stag thc‘norns have at 



Fig. 293 — The Stag. 


B a hairy skin; when this has worn away and the horns 
remained hare for a time, they are thrown off, and their 
► is supplied by others. In structure they resemble solid 
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bone, frqm which circumstance the animals of th§ Doer tribe 
are termed Solid-homed Ruminants, The quantity of bony 
matter thus fl-nnually secreted is very remarkable. In the 
large extinct species, popularly litiown as the “ Irish Elk*’ 
the Antlers weighed from 60 to 70 lbs. and as in the existing 
males, were the growth of 
a single yeaiv In Iho Ox » 
and the Goat {Fig, 294), * 

these organs are foi»ncd of 

. the el As tic substance yrhicli $ 

tve call kor?i 9 and which is 
•analogous to that o&the hair , 
and hoofs. They are hollow 
within, cover the bony axis WmfWjmWi 
like a sheath, and “continue Vr my 1 ™* 
to grow throughout life, hut Flff . mj ._ Uki9 0 , 

only at intervals, depending # 

upon the season of the year, the age of the individual, and 
the supply of food.”* /To these animals tlfo name of Ilollotu- 
homed Ruminants has been applied; the bony core of tho* 
horns is formed of cells, which communicate with the nose, 


and arc thus filled with air. By this arrangement lightness 
is added to strength. » m 

The tusks of the Elephant, tlioygh appendages exterior to 
the head, are in reality a part of the dental system of the 
animal, and are the representatives of those teeth which in 
man are known as the cutting or incisors. They not only 
surpass all other teeth in size, as belonging to a quadruped so 
euormous, hut they are the largest of all teeth in proportion 
to the size of the body. ’ ’t Tusks of the Mammoth, an extinct 
species of Elephant, have been found frgm nine to eleven feet 
in length, and one has been known to weigh so much as one 
hundred and sixty pounds. The importdhce of these tusks as 
an article of commerce may he estimated from the fact, that 
. in 1737, an account was published of the Mammoth’s hones 
^ and teeth found in Siberia; and of the uses to which the 
j tusks were applied; and “from that time to the present there 
. has been no intermission of the supply of ivory furnished by 
the tusks of tho extinct Elephants of a former world.” J 


* Ogilby. Monograph of the Hollow-homed Ruminants. Transac- 
tions of the Zoological Society of London. 

f Owen’s Odontography. f f Idem. 
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Another appendage to the head, and of great value in a 
commcrciar point of view, is that which is popularly, though 
not very correctly termed “ whale-bone. ” It is not bone, but 
a«eries of horny plates, the substitutes of the true teeth, which 
in the whale arc altogether wanting. The position of these 
plates is shown i^the annexed figure (JFVy t ?95); they form 

a complete fnige suspended 
from the margin of the upper 
jaw % and# when the whale 
closes itslenirmous mouth, they 
act as a seivc, permitting the 
'.wjtfor to pass through, and* 
enabling the animal to retain 
the small gelatinous and mol- 
l uo cous creatures' on which it lives. The “Baleen” or Whale- 
hone, is so important an article of trade, that hundreds of 
tons are annually brought into Britain, won by her intrepid 
mariners among the perils of the Arctic seas. 

'Teeth . — Wo now' pass on to the teeth, viewed as instruments 
tho mastication of food. In man they are thirty-two in 
number, when the series is complete; and the number is the 
same both in tlie Orang and Chimpanzee.* They are of three 



Fig. 295. — Skull of ( Wiulr. 


Fig. 296.~Teeth of Max. 



Molars. Fremolors. Canine. Incisors. 


P ids, the incisor or cutting teeth, the canine which attain a 
ge development in the Bog and carnivorous animals, and 
acc derive their namc;t and the molar or grinding teeth. 

* Owen's Odontograplij*. 
f Latin c. nw, a do^. 
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There i ye eight on each side of the upper, amb also of the 
lower jaw; thus amounting in all to thirty-two.** 

A few speqfes of mammalia, g.s the Ant-eaters, are entirely 
devoid of teeth; ig others there is a great diversity as to th«r 
number. The female Narwhal has two teeth, and both are 
concealed in thj^ ^stance of the jaw. Th^Australian Water- 
rots have twelve. Most gnawing animals nave twenty; but 
the Hares and Rabbits have twenty-eight. The Porpoise has 
between eighty and ciine ty, and the trud Dolphins from ono 
bundled to one hugdtfed and ninety.^ • 

It. is found that the arrangement of the teeth varies, 
according as the food is t$ consist of aifimal or veg etable 
hiibstanccB, of soft flesh or horny covcr^jL insects: of tender 
)mrb&, or wood of greater or less degrees of hardness. Hence 
it is possible, merely by an inspection of tlfl) teeth, to dcL?&- 
mine, with considerable certainty, the diot, the "habits, and 
even the general structure of most of the manomalia. f 

We never meet in nature with an incongruous union of 
parts. A Lion, with the hoof of a Ilorse* eould not subsist; 



Pig, 297 Skull of a Gnawing Animal. Pig. 2 PS. — Skull of a 11 oak. 


it would (lie of hunger from inability to seize and retain its 
prey. In like manner, a Horse, with* the teeth of a Lion, 
would starve in tlio midst o£ the finest pastures, from being 
unable to crop and triturate its food. 

* Zoologists have adopted a formula for expressing tlic number of teeth 
possessed by different auimals at each side of the mouth, distinguishing 
those in the upper jaw from those in the lower jaw. Tiie dental formula 
of mao is written thus: — 

2 — 2 1—1 2 — 2 3—3 

Incisors ; Canines ; Premolars ; Molars ; — 32. 

2 — 2 1 — 1 2—2 3—3 

t Owen's Odontography, 
j M. Edwards' Elemena. 
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Bearing these facts in mind, let any one ‘'but loolf at tlie 
representations here £ivcn of the skulls and teeth of three 
of the most common quadrupeds, and he will at cnce he struck 
with the diversity of form and arrangenymts they exhibit, 
and the modifications of internal structure they indicate. 



Fig. 299 . — Skult. of a Horsk. 

• -'IT 

Wc are desirous, even at the risk of some repetition, that 
this matter should ho clearly understood. The researches of 
tfip zoologist and the comparative anatomist, have proved the 
perfect dependence of one part of 'the animal form upon 
aflqthcr. To this there is no exception; all living beings 
testify the same truth, and establish the unity of plan evinced 
by their organization. The geologist, in bringing to light the 
remains tf tlic animals that ‘in former ages \fere monarchs 
of the earth, adduces amkl all their diversity of form, no 
example that is not in accordance with the same great truth. 

lienee it is obvious that if there are structural laws, to 
which all arc subject, the comparative anatomist may from 
portions of the framo infer the size, the structure, and tho 
functions of all the rest, and ^escribe the conditions under 
which the animal had llf^d. 

To the genius, of Cuvier wc are indebted for pointing out 
this mode of investigation, and showing tho important results 
to which it leads. The path which he thus opened has been 
successfully explored, and has revealed much that was pre- 
viously unknown. T fc has brought to light forms and propor- 
tions too strange for Fancy to imagine, but not for Science to 
d&me&te. The fossil hone has in the hands of the zoologist 
jracome instinct with life, and told the tale of its existence. 
Jp| has furnished him with a spell more potent than tho 
open sesame” of the eastern tale, and unlocked the portals 
1 within, which the history of a former world lay recorded. 

The necessary dependence of one part of the animal frame 
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upon another, isln principle that should ever bo l|ppt in view, 
and with which the mind of the learner should becofhe familiar. 
Wc have seen, tliat according to the nature of the food, there 
is an adaptation of parts both internal and external; these 
are accompanicdjbv corresponding habits. Hence the organs 
needful for the^gfjviding of food — or mother words, the 
tooth, and of # tlic extremities — furnish, so far as external 
characters are concerned, a sounfl basis for classification; and 
,ts such they were rogardcjJ by Cuvier. 

• Wlule, however, £h<# system laid down by that distinguished 

nnturalist" in tlie last edition o£*his llegne Animal , is here 
•adopted, it is not •implicitly hallowed in <bvery parti cular . 
Since the publication of that work, vajj; accessions to^out' 
knowledge of animal^ have been received, and impose the # 
necessity of some clianges in the classification. It would.bg 
contrary to tlic spirit of Cuvier not to concede* what* is thus 
demanded.* • # 

The following distribution of the inferior animals into ton 
orders, is that which *is sanctioned by the writings of t%ro 
British naturalists, whoso opinjon on such matters is entitled 
to the highest respect, t Man is also included under *the 
distinctive term applied to that of which he is the sole repre- 
sentative, thus making eleven eiders in all. # 

I. Bimana ( two- handed ) Man. * 

II. Quadrumana (four-handed) Monkeys. 

HI. Cheiroptera (finger-winged) Bats. # * 

IV. Inscctivora (insect-eating) Hedgehog, Shrew. 

V. Carnivora (flesh-eating) Lion, Tiger, Bear. 

VI. Cetacea (whale-like) Whale, Porpoise. -■ 

VII. Pachydcnnata (thick-skinned)* Elephant, Rhinoceros. 

VIII. Riiminantia (ruminating) «Ox, Deer. 

IX. Edentata (toothless) gloth, Ant-eater. 

X. Rodentia (gnawing) Rat, Haro, Squirrel. 

XI. Marsupiata (pouched) • Opossum, Kangaroo. 

It is quite impossible in any linear arrangement such as 

* The principal change is the separation of the Bats ( Cheiroptera ) and 
the Jledgehogs, &c. ( Fnsectivora), from Cuvier’s order of “ Carnastiers,'* 
or llesh-eating animals, and the elevation of those groups from the ranks of 
Families to tliat of distinct Orders. There are also changes with regard 
to the Marsupial animals. 

t Professor Owen, in Cyclopedia of Anatomy and Physiology; and G. 

R. Waterhouse, Esq. in Magazine and Afnals of Natural History. 
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the above, trhere the several orders follow fcach in T regular 
succession, *to convc^ai* idea of the affinities which some- 
times connect families that belong O orders widely separated 
iif- the scale. The same difficulty presents itself in every 
extensive assemblage of animals, showing* as has already 
been remarked (p* 28) that “ the chain qf- lydngs of which 
tho poet has sung, has no rpal existence? in nature/* 

The number of animals belonging to the class mammalia, 
has been variously estimated, fron? 1149 to 1500; the latter 
number is that adopted by the learned authors of tho Physical 
Atlas, as the basis of tllfeir calculations respecting tho 
mgoprtionatc nui&bcr of tluf«$pe«ics. Tho species described " 
4 hs British,* amount to between eighty and ninety, and those 
recorded as Irish, to little more than one third of that 
immbei\+ 

In the lirnkcd space to which wc are restricted, wo shall 
not attempt to: introduce those anecdotes illifctrative of the 
hqjuts of tho Elephant, the Tiger, the Reindeer, <fcc. which 
are scattered throughout el emont ary 'works in general use. 
Oti£ object shall rather be to p®int out how the different orders 
aro characterised, and in what manner they are distributed. 

With the law3 affecting their geographical distribution, wo 
are as yat hut imperfectly Acquainted. 0n<5 of the most 
obvious causes fthicl) limit «the growth of vegetables, and tho 
range of animals within certain bounds, is temperature. Heat 
and mokture stimulate tlio growth of plants, and wherever 
vegetation is mo»t luxuriant, there the land animals are most 
abundant. They aro confined within certain limits by the 
intervention of seas and of continuous ranges of mountains. 
But even when such obstacles do not exist, animals appear 
subject to certain climatic conditions, and pass not the limits 
which the Author of^he Universe has fixed as the hounds of 
their habitation. Thus in North* America, Mr. Lyell observes 
there’ aro “several distinct zones of indigenous mammalia, 
extending cast and wesh on tho continent, where there are no 
great natural boundaries running in the same direction, such 
as mountain ridges, deserts, or wide arms of the sea, to check 
the inigration of species. The climate alone has been sufficient 
to limit their range. The mammiferous fauna of New York, 
comprising about forty species, is distinct from that of the 

fcrOfessor Bell's British Quadrupeds. 

f Thompson's Report on the £*a\ma of Ireland. 
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arctic region, lix hundred miles north of it, amF # d escribed by 
Dr. (now Sir John) Eilliardson. It Is equally distinct from 
that of South Carolina rad Georgia, a territory about as far 
distant to the scMth.”* \ • 

Our notice #f t}ie several orders of mammalia shall be 
conimchced wnt1lothos& which are lowest* in the scale., and 
gradually aseend to man, gifted* a 9 he has been with dominion 
“ over every living thing tnit moveth upon the earth.” « 


Order MARSUrtATA.-^MifttSUPIAL, OR TOUGHED 
. ANIMALS. * * 


“ Pcfornul.suiifimsli'd, sent before my time 
Into Ibis breathing world, scarce half made up.' -—lilt'll A nu III. 

0 

The greater number of the mammalia are nourished prfor to 
birth, by a network of blood-vessels named the placenta .+ 
This is altogether wanting in.tlie group now under considera- 
tion. While others do not come into the* world until they 
arc provided with all their organs, these are brought forth in 
an extremely imperfect state. The female in mtst instances 
is furnished with a peculiar pouch (Latin marsupiim , a purse 
or hag), whence the scientific name for the order. In this 
pouch the immature youug arc received and nourished, and 
it they afterwards retreat on the approach of danger. Certain 
bony projections, termed the Muftsujjial bones, are found in 
both sexes, even in those species in which the characteristic 
pouch does not exist. • • 

“ The order Marsupiata,” says Mr. Waterhouse, fl embraces 
a large assemblage of quadruped?, amongst which are those 
animals familiarly known as Opossums and Kangaroos. At 

r Travels in North America, vol. i. p. 172. The extract is given in 
Berghatts and Johnston's Physical Atlas, from which all our information 
on the numbers and distribution of species is derived. 

f The mammalia which are thus nourished are termed placental ; the 
others the non-placental. Some naturalists regard this distinction of so 
great importance, that they consider the two divisions should rank as dis- 
tinct classes. • 

I 2 


von. it. 
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the present period, the great inotrppoliH of the oVder is 
Australia; certain species of the grrnip, however, are found 
in the Molucca Islands, and' one genus, containing many 



Tig. 300 — Skisi.tstom of Kangaroo. 


1 " 

species” (the Opossums), “is peculiar to the New World.” 
Tlifcir remains have* been found in a fossil stato in Europe, as 
well as iii Australia ancl South ^America.* 

This order “ presents a remarkable diversity of structure, 

' (and consequently habits) containing herbivorous, carnivorous, 

. and mscctjjrorous species ; indccvl, wo find among the Marsupial 
mammals analogous representations of most of the other 
: orders of Saturn alia.” Its most striking peculiarity is the 
premature birth of the young, and consequently the imperfect 
stato of their development at that period. Trofessor Owen 
examined tho young of the great Kangaroo, twelve hours 
^after birth, and found its whole length from the nose to the 
end of the tail did not exceed on'c inch and two linos. t Tho 
. corresponding lueaanrqpieht of a full grown male would bo 
between eight and^ino fcct.f 

“ An animal so littSe advancod at the time of its birth as 
{ tlic young Marsupial, requiring a constant supply of food, and 
\ so ill fitted to bear tins exposure which the more advanced 
: young of other mammalia are subject to, must, it would appear, 


* Our information is derived from a valuable work now in course of 
publication, Natural History of tlic Mammalia, by E. G. Waterhouse, 
Esq. and when practicable, we give the words of the original, marked by 
inverted commas. 

£ ' f Jfs line is the twelfth part of an inch. 

ate' The body, measured from the tip of the nose to the root of the tail, 
^bcing, according to Mr. Waterhoifie, G3 inches, and the tail 42 inches. 
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perish, .were not some peculiar provision made ffr its safety. 
In the pouch of the femfco we find this provision.*’ Here the 
young remain firmly attached, to the nipple of the mother, 
and supplied without effort and in perfect security, with the 
nutriment it retmircs. ‘‘-This pouch, when the animal is very 
young, has its #4fye closed, and glued as were, to the body 
of the parent ]jy a pdtuliar seoretjou. WJien the young animal 
is more advanced this seefetion disappears, and the young 
frequently leave thgpoucb to return at will.” 

lt*has long hcnlh question among naturalists in what 
manner *s the yor&g transferred to the pouch? On this# 
jjoint, an observation ma<k*on,«5ne of tho female Kangjyroos, 
at Knowsley, the seat of the Earl of I)crby, gives thonrsj 
precise information. # Immediately on the birth of tlie young 
nne, tho mother took it up in her fore-paws "opened the p&uch 
with them, and deposited the young withift. ‘Unlive minutes 
she was jumping about the place as if nothing had happened. * ’ * 
Above one hundred and twenty species of Marsupial animals 
have been recorded, farming abott^ one-twelfth of the oiftiro 
number of mammalia. In* size there is great diversity, 
ranging from a diininutivo Opossum, which is little larger 
than the commqji Mouse, to tho great Kangavoot already 
mentioned; find the disparity in size is still grater if wo 
extend our view to extinct species, as Professor Owen, from 
the fossil remains of one brought from Australia, is of opinion 
that the animal must, when living, have been of bli|t superior 
to that of the Rhinoceros. • 

Some Marsupial animals arc so inferior in certain structural ' 
peculiarities to the rest, and^approach so much in these pointo* 
to birds and reptiles, that they form*). distinct section bearing 
a distinct name (. Monotrematci).\ Tojthis division belong the 
Echidna and tho Ormthoryneus? (Fig. 301). The former is 
a little ant-eating animal, bdhring externally somo resemblance 
to a Hedgehog; the latter, a c mature so anomalous, that 
when tho first specimens of it arrive^hi Europe, and naturalists 
saw the body of a quadruped joined to the bill of a bird, they 

# Proceedings of tlie Zoological Society, 12tli Nov. 1844. Letter 
from tho Et. Hon. tin Karl of Derby, President of the Society. In the 
instance referred to, the period of Utero-gestation was under one month, 
t Didetyhys pusilla. 
i Signifying one orifice or outlet. 

§ Prom two Greek words, the one signifying a bird, the other a beak. 
It is sometimes called the “Duck-billc# Platypus.” (fiat-foot.) 
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naturally sujtpccted that the union was an artificial ona. The 
real animal was in fact more wonderful than that which any 
dealer in “strange beasts,” would have ventured to fabricate. 



Fig. 301 .— Obhitdoryrcds. 


The Ornithoryncus is about eighteen inches long, and is 
called by the natives of Australia the water-mole . It frequents 
tranquil waters, seeking its food among aquatic plants, and 
excavating its burrows in the stoop and shaded banks. The 
motion of its mandibles when procuring food are similar to 
^hose of a duck undor the same circumstances.* 

The Kangaroos of Austoqlia, form the family (Macropodidm)\ 
best known to Europeans. “They are vegetable-feeding 
animals, browsing uppn herbage like the Ruminants, and it 
appears that in some cases they chdw the cud like those animals. 
Some are of great Bize, be\ng nearly as tall as a man when in 
their common erect position; others are as small as the common 
Hare, and indeed greatly resemble that animal in general ap- 
pearance. About the beginning of the presont century, but 

three species of the present group were known. They are ivjw 

* A most interesting account of its habits is given by Mr. George 
Bennett, in the Transactions of the Zoological Society of London, vol. i. 

t The generic term Macropus , signifies long-footed. 

} Waterhouse. • 
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regarded as a family, subdivided into many ge^pra, and con- 
taining numerous specik. 

We havtf a very viwl reoollection of a scone we once 
witnessed at the^Surrey Zoological Gardens. On the abdoAen 
of a large bhasli-grey coloured Kangaroo, we noticed two 
appendages, wfcich a •• 

second glance toft us 
were the fore-feet of the " ^i§P* 

youijg one. In another « B^ 

moment* the head pcqicd 9 m 

out, and the young ** JjrB^B 

creature began gazing • •** ” 
around. The mother CBB 

thou bent down, iftid, IBB 

with great tenderness, 

Midhead. Thf sc endear- 
ments being finished, Jhe 

young one came out, and was amusing itself on the ground, 
when alarmed by a sudden itoise, it jumped into the peucb, 
and was seen no more, leaving us as much astonished as when, 
in our boyish days, we first yaw Harlequin escape from his 
pursuers by jumping through a picture. • 

Passing by the family ( PhaUlngistidce ) which includes the 
‘‘Flying Squirrel,” we come to that of the Opossums (Didd- 
phidee). The Opossums are peculiar to America, and are found 
diffused from the southern border of Caflada to Chili and 


Paraguay . * * The 1 argest known species scarcely equal in size 
the Common Cat, and by far*the greater number, approaching 
more nearly to that of the Common Rat. “Their food 
consists chiefly of insects; hut small feptiles, as well as birds 
and their eggs, are attacked by the Aargcr species.” The 
feet are shaped like hands, and the hinder feet are furnished 
with opposable thumbs.* • 

Some of the Opossums have no •pouch,! or at least this 
reception for the young is found only in a very rudimentary 
condition in certain species, and the young, which at first 
remain firmly attached to the nipples, arc subsequently carried 


* Waterhouse's Mammalia. 

t From this circumstance they are included by Mr. Ogilby in the same 
order as the Monkeys, and regarded as belonging to that division to which 
he has given the name Pedimana. * 
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upon the hqfck of the parent.” Such is tKe case ' in the 

species represented in the annexed^figure (Fig. 303). It 

might puzzle us to 

imagine by what means 
the yowig could rotain 
their* praces, while tlie 
mofher was rapidly 
changing her position 
nmdng the branches of 
aVefc. Buttle young 
Opossums adopt a 

ready mode of guarding 
af a fall, by entwining their long tails 
round the tail of their mother. • 


(Vnnmi UODENTIA.f— RODENTS on GNAWING 
ANIMALS. 

Tnc preceding order was Composed exclusively of animals 
belonging to foreign coirn tries. The preseut is well represented 
among oifh native quadrupeds, as the British species amount 
to fourteen in nilmbcr, and are illustrative of some of the 
most important families. The characteristics of the group are 
"*sb well developed in the Rat and tlie Mouse, that the family 
to which they hcloug is regarded as typical of the order. 

In the precise iangiSagc of Mr. Jcnyns the order i3 thus 
defined: — “ Incisors tbwo in ea^h jaw, largo and strong, 
, remote from the grinders; tusks none; toes distinct with 
small conical claws. ”J The total number of species is six 
^hundred and four, being ^wo-fifths or nearly one-half of the 
^jjpitirc liurahcr of mammalia known at the present timo.§ 

"‘-'f*. * Fig, 303. The Mannose of M. Edwards* Elemens. The Mtvine 
Opossum ( Didelphis rmtrina), of Waterhouse and others. 

f From the Latin rodere , to gnaw; roden# , gnawing. The term glirca 
'4* also applied to the present order, from the Latin glis, gliris , a Dormouse. 

% Manual of Eritlsh Vertebrate Animals'. 

§ O. H. Waterhouse, Esq. in BA'ghaiis and Johnston's Physical Atlas. 
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A 

Geographical DistribMion . — On this subject flVIr, Water- 
house remarks, that 4< spdpicsof the same group most frequently 
have a wide tange in tha same? or nearly the same parallels 
of latitude; hut •when 1 

the species are inhabi- ■ &L hid!tLl$ y 

t ants of the hign titles 

the mountains, thoudi • V y 

that course may Mb fn 

We learn from thesame 

rica; they are chiefly „ 

. /,! ,1 J Fig. 304.— SQUIRttEX. 

natives of the northern 


Fig. 304.— Squiiuiex. 


parts of that jontinent. Two, or perhaps three species occur 
south of the equator, hut on *tlic eastern side of the Andes 
only. They also become rare lti the southern parts of the 
eastern hemisphere. The family (Murida?) to whi^lx the Rats 
and Mice belong, contains 306 species, and has the greatest 
geographical range. That to which the Pofcupine is referred 
(J bj stridden) is, on the contrary, essentially American. “ Out 
of about eighty-seven species<ippcrtaining to this family, sevdfT* 
only are found out of the South American province, and these 
belong to the most highly organised divisions of the family.” 
The groups of islands comprehended un4cr the term Polynesia, 
have no representatives of the present order, except such as 
tliero is reason to believe have beefi introduced by shipping. 

If instead of considering the Rod&itia with reference to the 
great divisions of the globe, wo limit our view to their dis- 
tribution within the British Isles, we shall find that, out of 
fourteen species enumerated by Professor Bell, seven, or one 
half of the entire number are absent from Ireland, This 


is a singular fact when wc consider bow small an arm of the 
sea separates the two countries. The annexed figure (305) 
represents one of the Voles, litfle animals, which in many 
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points exhibit a greater affinity to fthe Better than to the 
Mouse, with which in popular language they are associated. 
Of these there arc in England three species; ;fet the genus 
(Hrvicola) to which they belong, ii altogether unrepresented 
in Ireland.* * 

• a* * 



Fig. 305.— Shout-tailed Field Mouse. 


Teeth . — We turn from the geographical distribution of the 
llodentia to tile most striking characteristic of the order, the 
structure of the teeth. The Molar or grinding teeth, have 



Fig. 30G-— Moi.au TrETH ov tiik Fig. 307.— Moi.au Teeth of the 

Arvicola. Heavier. 


ridges of enamel variously arranged {Fig. 30G, 307). which 
keep up the inequality of surface, as they wear less rapidly 
than the other portions. The incisor teeth, with their eliisel- 
^ shaped edges, are however more remarkable. If a carpenter 
could lay hold of the wishing- cap of the fairy tale, and desire 

* Hie number Actually recorded in the History of British Quadrupeds 
is fifteen; but since the publication of that valuable and beautifaUy illus- 
trated work, Mr. W. Thompson has taken one from the number, by 
showing that the Irish and thfViAlpmc Ilare, instead of being distinct, are 
,-one species. To the “liepo$” of the latter gentleman on the Fauna of 
Ireland, wo are indebted for tlio means of enumerating the British species 
Which are not indigenous iu Ireland. They arc — 

1. The Squirrel (?) (Sciurws vulgaris). 

2. The Dormouse (JMyoxus avellanarius). 

3. The Harvest Mouse (?) (Mus messorius ). 

4. The Water Yolo ( Arvicola amphibius), 

5. The Field Vole (, Arvicola agrestis). 

6. The Bonk Vole ■( Arvicola pratensis ). 

7. The Common Hare ^ (Lepus timidus). 
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\ \ 

to possess a cliisel which would never wear oqj, and would 
never become blunt, we might suppose that the handle of such 
a tool would# have in itself the means of secreting the iron 
and tho steel of yliich tie blade is formed, of welding tliem 
together, and of giving them at the same time the needful 
polish and smofl^iess. And as sii'ch a gi^would not partake 
of tho imperfection# of human Workmanship, the hew material 
would bo deposited just in "proportion as the old wore away, 
and the temper of the cki^l would ho neither too k&rd nor too 
soft, so that the edgofwould not he liable either to break or to 
turn, buf remain at all times in waking order. Such in reality 
is the mode of growth in .ihclsdt* teeth of the RqjJentia 
(Fig* 297). New matter is ever added ^t the base, the tqptjj 
is ever growing, the enamel is deposited on the outer edge, 
the softer or inner portions of the teeth weftr away, ancLilius 
the bevilled or sloping edge of - these most efficient tools is 
invariably preserved. • 

Knowing these facts, wc cannot examine the teeth of the 
Rabbit, nor of the eoiftmon Mouse, without being struck frith 
tho amount of design they ojiibit, the care for the wanfci of 
the auimal which they manifest, and the perfection in which 
the continual growth compensates for the constant wearing 
away. And’theso ideas become more vivid, and the convic- 
tions to which they load more indelible, if *wc observe what 
takes place in cases where tlic usual order of things is interfered 
with. “When,” to use the words of Frofcssoi* Qwcn, “by 
accident an opposing incisor is lost, or when by the distorted 
union of a broken jaw, the lower incisors no longer meet the 
upper ones, as some times happens to a wounded llaro, th** 
incisors continue to grow until thqjr project like the tusks of 
the Elephant, and the extremities, in the poor amniaEs abortive 
attempts to acquire food, also become pointed like tusks: fol- 
lowing tlic curve prescribed to their growth by the form of 
tlieir socket, their points often return against some part of 
the head, arc pressed through the skin, then cause absorption 
of the jaw-bone, and again enter the mouth, rendering masti- 
cation impracticable, and causing death by starvation.”* 
Cybernation . — Wo have in this order several examples of 
animals which kybemate , or pass the winter in a greater or 
less complete state of torpidity. Thus the Marmot of the 
Alps and Pyrenees dozes away tho winter, until the sunshine 
* Odontography, p. 411, vide also jtate 104, Fig. 5, in same work. 
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apd the showers of April rouse it from plumber. The 
Hamster of *lho .North of Europe (Upg* 308), lays up in its 
winter quarters a plentiful store off grain, whi<?Ji it conveys 

* from the fields in 
its capacious check 
pouqh ;s. The pro- 

vWent ^instincts of 
both the Squirrel and 
the Dormouse of 
•England, need only 
be referred 10 . The 
Je.’boa, or Jumping 
Rat of Egypt (Fig. 
309), although it 
docs not hybernate, establishes magazines of grain; and thus 
“ providetirher meat in the “summer, aud gathereth her food 
in the harvest.’’ 




Fig. 309 Jun»o&. 


Utility . — The annoyapee, and occasionally tho serious 
liijury inflicted by some members of the present group, is 
universally admitted. On tho other hand wo should consider 
that substances which would soon bo decaying and offensive, 
ai’&removcd by their agency; that the fur of some is much 
*‘ued, and forms an extensive branch of trade, and that man 
idf, aud many carnivorous boasts and birds, derive from 
■ent species of these annuals an important supply of food. 
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If we Bhouldjbe inclined to question which is greater, the 
good or the evil of which lliey are the unconscious ms truments, 
we must not limit our attention to one species, one country, 
or one period, but let ounvicw^bc wide, comprehensive, n^d 
unprejudiced, ever bearing in mind, that after ail, we only 
“know in par and “see as through a glass darkly.” 
And this considereS^wc shall probably arrive at the conclusion, 
that here, as m all other departfcents of nature, so far as we 
are capable of obscuring, there springs 

“ E^onffpaHial evil universal good.” « 

In concluding our notice of KToclent animals, we may briefly • 
refer to one or tfro well ■knd’ftn species. # Professor J3 ell 
remarks, in treating of the Common Squirrel of England 
(Sc’urus vulgaris ): — * The form and habits of this elegant 
and activo little creature combine to render* t. onc # of.tho«ost 
beautiful and entertaining of our native animal^!” In Ireland 
we are debarred from the opportunity of witnessing its gam- 
bols; for in that country it is not now indigenous. There js a 
tradition that tho Squirrel was common in Ireland before the 
destruction of the nativo wood*. “It was re-introduced nTcw 
years ago into the county of Wicklow, where it is said to be 
fast increasing in* number;”* anil it abounds in some places 
in the counties of Longford aiffd Westmeath. t • 

The fur of the English and Scotch Hanns well known as 
valuable to the batter, while that of the Irish Hare is worth- 
less. It is only of late years that it has been ascertained 
that the difference is not confined to the fur, but that the two 
animals are specifically distinct ;J and still more recently, 
Mr. W. Thompson has arrived at the conclusion that 
Haro of Ireland is identical with^fflat known as the Alpine, 
or varying Hare of the Scotch mountains, notwithstanding 
the great difference in locality and habits. In this opinion 
Mr. Waterhouso concurs; so that it may now bo regarded 
as an established fact, there are iu reality but two species of 
Hares in these islands. • 

The Beaver (Fig. 310) is an animal associated in our minds 
with tlie wondrous labours and social instincts which it mani- 

* Thompson’s “Report." 

f My authority for this fact was the late "Miss Edgeworth— or to use that 
mime by which her memory is endeared to the young, “Maria Edgeworth.” 

{ BeU’s British Quadrupeds. Thompson on the Irish Ilarc. Tran- 
sactions of the Royal Irish Academy, \yl. xviii. 
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fests, in thp solitudes frequented by the Iforth American 
hunters. Professor Owen has, however, proved from historic 
and legciiduiy evidence, the former existence o£ a species of 



Fig. 310 .~Bka\kr. 


Beaver [Castor Europaus) in the British Islands; besides 
the still more conclusive proof afforded by the remains of that 
animal associate^ with those of other denizens of the forest, 
the "Wild Boar, the Deer, aiid the Wolf.* 

OiiDEft EDENTATA.— TOOTHLESS ANIMALS. 

A few of the animals belonging to the present order arc 
destitute of teeth. In this respect they resemble the Ant-eater 
"of South America, whpsc long cylindrical tongue, covered 
with glutinous saliva, furbishes the means of entrapping its 
insect jircy. Bpt witE few exceptions the Edentata cannot 
be described as tootJifas, the true characteristic is the absence 
ttf teeth from the front part of the jaw, where in the preceding 
group they were so fully developed. 

The presont order is cbmposed entirely of foreign species 
and has been divided into three groups, one represented by the 
Ant-eater, a second by the Armadillo (Fig. 311), and the 
third by the Sloth (Fig. 312). 

The Armadillos (Dasypus) are peculiar to the New World; 
no animals encased in a similar bony covering are found in 

* History of British fossil Mammalia and Birds. 






ftny otl^er part $f the glpbe. They extend frorr^the hanks of 
the Orinoco, through the whole of South America* and occupy 
tho lower regions of 
the Andes, to tho » 

same elevation as the \ 

Sloths, about 6.Q00 
feet.* Their # food 4$ 
partly of animal gnd 
] partly of vcgotat4fli 
sab .stances and fri^s* 

.r 3CJS3K 

is more than three feet in length. Th<^other$*"are small in 
: j izo, and compared wijh the remains of an extinct species, f now 
iu tho Museum of the College of Surgeons, London, sg# as 
diminutive as the existing Tortpises, contrasted withlthc remains 
of that colossal species already mentioned [ant$ 9 p. 2Q4) from 
the Himalayan mountains. < 

The Sloths [Brady pus), of which there arc only fbur 
species, arc found from the southern limits of Mexico to dlio 
do Janicro.f Their food consists exclusively of loaves *and 
fruits. The Sloth has been spoken of by naturalists of high 
reputation as disproportion ed limits parts, grotesque imperfect, 
10 whom existence must ho a burthen. Sudh opinions have 
been exploded by a better knowledge of the habits of the 
animal. It is not destined to live upon the earth,* lyit among 
the branches of trees, and not on them like, the Squirrel, but 
under them. These things being known, its supposed defects 
turn out in reality to ho perfections; and all its structuisil. 
peculiarities but so many new adaptions of the animal frame 
to now functions, each declaring how presumptuous $ man, 
who in his ignorance dares to question tho consummate wisdom 
and perfection displayed in Ml the wor?s of Nature? 

We arc indebted to the kindness of Mr. 11. Ball, the zea- 


* Berglmiis and Johnston's Atlas. 

f It is fully described by Professor Owen in a separate memoir, and 
named Glyptodon, from the Greek Glyptos sculptured, odovt tooth. 
Daft/pus, from the Greek dasys hairy, pov$ a foot. 

J Brady pus Gr. bradys , tardy, slow; pous, afoot, being nearly the same 
as the Latin term Tardigradus , slow-paced. 

Some of the flesli-eaters being in the habit of rooting for their food, have 
been termed Effodimtiu , or diggers. These terms are not in all cases 
descriptive of the habits. t 
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lous secretary of the Royal Zoological Society of Ireland, for 
tlic accompanying figure (Fig. 312). It represents the Unau, 
or two-toed Sloth,* the first ever seen alive in these countries, 
and is copied from a prize drawing belonging to that society. 



Fig. 312 . — Unav, on Two-toed Sloth. 

“ The Si loth,” Mr. Watcrtoft remarks, “is tlie only known 
quadruped that spends its wlrolc life suspended by his feet from 
the branches of trees. Tlio Monkey and the Squirrel seize a 
branch witli their fore-feet, and pull them solves up, and rest 
or run upon it; but the Sloth, after seizing it, still remains 
suspended; and, suspended, moves along under the branch 
he can lay hold of another .* \ The rapidity of the move- 
ment is well illustrated r by Mr. Watcrton in the following 
anecdote:— “ One day as wc were crossing the river Essc- 
quibo, I saw a liirge tyo-toed Sloth on the ground upon the 
bonk. Sow he got there nobody could tell; tho Indian said 
ho never had surprised a Sloth in such a situation before; he 
could hardly have come there to drink, for both above and 
below tlie place the branches of the trees touched tho water, 
and afforded him an easy and a safo access to it. Be this as 
it may, though tho trees were not twenty yards from him,, lie 

-i*- ' ■■ 

This animal formed the subject of a highly interesting Lecture, 
d by Mr. Ball at ouc of the evening meetings of the Society. It 
blislied in Saunders 1 a News-Letter , April 15, 1844, and gives a 
view of the Sloths, recent find fossil. 
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could not make his way through the sand time enough to 
escape Before wS landed? As soon as we got dp to him he 
threw himself upon his back, and defended himself in gallant 
style with his" fore legs. £ Come, poor follow,’ said I to him, 
‘if thou hast got ihto a hobble to-day thou shnlt not suffer f8r 
it. I’ll take no ^advantage* of thee in misfortune. The forest 
is large enough lHAfc for mn and thee to # *)ve in. (Jo thy 
ways up abovfc, and enjoy tkvsel# in these endless wilds; it is 
more than probabld^thou wilt never have another intorview 
with man. So, faro tfiee Well. ’ On saying this 1 took a long 
stick, which was lying there, licjd it for him to hook on, aim 
.then conveyed hint to a high qnd stately mora tree. lie 
ascended with wonderful rapidity, and in about^ w u r i nate ho 
was almost at the top of the tree. He rfbw went off in a side* 
direction, and caught "hold of tho branches, of another tree, 
proceeding in this manner towards the heart of^the feres r I 
stood looking <jp f lost in amazement at this singular mode of 
progress. I followed him with my eyes till flie intervening 
branches closed in between us, and then 1 lost sight for qyer 
of tho two-toed Sloth.’ 7 

Among tho extinct animal! of the present order, is -one 
whose massive skeleton has procured for it tho expressive 
appellation o£ Megatherium,.* * Its length, including the tail, 
must have been more than fourteen feet, and it$ hciglft upwards 
of eight fcot. The thigh bone was twice the thickness of that 
of the largest Elephant; the fore-foot must havfl measured 
more than a yard in length, and more than twelvo*inches in 
width, and was terminated by an enormous claw. The width 
of the upper part of tho tail could not have been less than two 
Feet.f Other extinct quadrupeds allied to this in many poinGT 
of structure have been discovered, ^and th$ group deriving a 
name from its colossal leader, is spoken of as that of tho 
Megatherioid animals. Thgir structure and genjjjpl habits 
are most ably treated of by Professor Owen, in a memoir upon 
one species [Mylodon J robustuS ), of which the skeleton is now 
in the splendid museum of tho College of Surgeons, “set up” 
in the attitude shown in the annexed figure (Fig., 313). 

In the course of this volume examples have been adduced 
of %lie exercise which the study of natural history gives to 

* Gr. Mega, great; therion % a beast 

{ Dr. Buckland’s Bridgewater Treatise. Yiilc also Penny Cyclopedia. 
Gr. myle, a mill; odous , a tooth. m 
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the observant faculties, the habits if arrangement which it 
requires, tM generalizations to which it leads, the itiexhaus- 
tiblo pleasures which it affords, and the devotional feelings 
with which it is associated. < We would now wfsh the reader 
to" regard it in a now light, as affording for the reasoning 
powers a field for their exertion not less beneficial than other 



fronts of science, whose claim to be admitted into ftur 
i and colleges have long since been recognised. As an 
iptance of inductive reasoning, we now bring forward Pro- 
Owen’s admirable mcjjnoir on the Mylodon, 
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“ From the structure jof the teeth he infers tjjat both the 
Megatherium ancl Mylodon must have been phyllophagous, or 
leaf-eating aiymals;* whilst from their short necks, the very 
opposite extreme to the CameRpard, they never could haje 
reached the tops bf oven ^he lowest trees. Cuvier had sug- 
gested that they#were fossorial or digging animals. Dr. Lund, 
a Danish naturalisf,diad considered the Megatherium to be a 
seansorial or - climbmg animal; *in short, a gigantic sloth. 
After a multitude ofccomparisons, Professor Owen rejects the 
explanation of all^ hjs predecessors, lie shows that tha. 
monstrous dimensions of the hinder parts of the body, and the 
•colossal and heavy hinder le<^s cguld never have been d esigned 
either to support an animal, which simply scratdTfSTthe* earth 
Jer food, or one widely fed by climbing into lofty trees, like? 
the diminutive Sloth; and he further cites *the structujp of 
every analogous creature, cither of burrowing dr climbing 
habits, to prow, that in all such, the hinder Jegs are com- 
paratively light. What then was the method by which 
those extraordinary nronsters obtained their great supplies 
of food 4” § • 

The hones which correspond with those termed in "the 
human body the hip-hones, wore of enormous size, and wero 
conjoined with muscular masses of unwonted forcc^ “ Pro- 
fessor Owen supposes that the ajiimal first deared away the 
earth from the roots with its digging instruments, and that 
there seated on its hinder extremities, which, with Jlie tail,t 
arc conjectured to have formed a tripod, and aided by the 
extraordinary long heel as with a lever, it grasped the trunk 
of the tree with its fore-legs. Heaving to and fro the stateliest 
trees of primaeval forests, andVrcneJutig them from tlieir hold, 
lie at length prostrated them by his eyde, and then regaled 


* They form the family Gravigradti, “heavy paced,'* of Owen. 

f There is scarcely a doubt, that the tail the Mylodon was supplied 
with an arrangement of arterien similar to that which is known to exist in 
the arm of the Slotli, and which serves to enable tlu? animal to maintain 
without fatigue his position, when susi>ended from the branch of a tree. 
This is confirmed by the discovery by Dr, Allman, of a similar arrange- 
ment in the tail of the Armadillo; and it is known that this animal can 
stand for a Bhort time trlpod-like, upon the tail and hind legs. Mr. Ball, 
in the lecture referred to, regards this arterial arrangement as typical of 
that which must have existed in the Mejatherioid animals, 
you it. K 
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himself for several days on their choj jest leaves and branches, 
which till Aen had been far beyonu his rea£h. M * 

The theory thus proposed is, as Professor Owen remarks, 
“strictly in accordance with; as it has been suggested by, the 
ascertained anatomy of the very remarkaHLe extinct animals, 
whose business in a former worla it professes to explain;" 
and he sums up litt reasoning in.the follo^ih^ words: — “all the 
characteristics which exist Hi thp skeleton of tile Mylodon and 
Megatherium, conduce and concur to tpb production of the 
forces requisite for uprooting and'prottfrajing trees, of which 
characteristics, if any one 'were wanting the effect! would not 
be jtroduced.” • ,, f * 


Okdw IJUMlftANTlA. — RUMINATING ANIMALS. 


“ Mightiest of all tho beasts of cfyase, 

That roam in w'ooily Caledon, 

Crashing the forest ig his race, 

The mountain Bull comes thundering on. 

“ Fierce on the hunter’s quiver’d b;m<b 
lie rolls liis eyes <*f swarthy glow, * 

Spurns with black hoof and horn, the sand, 

And tosses higt liis maue of snow.” 

Scoti’s Cadyow Castle. 


“ The order Rumman tin is distinguished from all tho other 
Orders of mammalia, by the » existence of four stomachs, 
arranged for the act of ruminating or chewing the cud. These 
animals are escantiaKy herbivorous, and arc all possessed of 
the clovjgj, hoof; andeit is only c^moiig them that species are 
met with whose foreheads arc armed with horns. This older, 
which is one of the most fiatilral and best definedt of all tho 


I • The substance of Professor Owen’s Memoir on the Mylodon, has been 
so ably abstracted by Sir R. I. Murchison, in his address as President of 
the Geological Society, 1843, that we have, as far os possible, availed our- 
selves of the language employed by that eminent geologist. k 

* *f Hits opinion, though expressed by Cuvier and generally received, ha9 
Jbeen called iu question by Professor Owen, from evidence principally 
^forded by his researches into the structure of extinct species of Jlumi- 
nantia and Fuchydermata, r 
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primary groups into wl|ch the mammalia have been divided, 
is principally represented by the Ox, the Sheep, the Goat, and 
the Deer; but it is usual also to classify with them the Giraffe*** 
Camels, Antelopes, Llamas, <fec? They are subdivided into qjne 
genera, comprising in all £ne hundred and forty-eight species, 
forming about, one- tenth of all the mammalia.* Following 
the general law* oft distribution, the Ruminantia ore most 
numerous uAqu atori al regions? but, as if created expressly 
for the use of the human family, they are distributed over aft* 
latitudes in tbo noftli^rir hemisphere, at least from the equattthu 
to the ihgions within the arctfc circle; so that, wherever* 
man is found, he* is acco|pptpucd hy tliFse anim als most 
necessary for the supply of his wants and confF&rtsT and most 
conducive to his progjess in arts and civuization. From them 
he derives a considerable portion of his food and closing, 
whether in a savage or a civilized state of society. * Their milk, 
their flesh, tlwir wool, hides, horns, and ho%fs, aro all con- 
verted to his uses; whilst from many of them he derives the«. 
most valuable a a si starve in the labours of the field, and irf the 
transport of commodities. IJlius the Rein-deer {Fig. 3i4) f 
as is well known, forms the chief comfort and the principal 
means of subsistence to the Laplander; and the Yak or Kaali- 
gow, confers timflar benefits cm the inhabitants of* Tibet and 
1* amir . 99 , • 

From this general distribution of the Ruminating animals, 

* The following table id extracted from that given by Mr. Waterhouse 
in Berghaiis and Johnston’s Physical Atlas: — ^ 


1. ( Camelus ) 

.... darnels 

2 

2. (Auchenia) 

.... Llamas 


3. (. Moschus ) 

.... Musk f)cora.... 

if* 7 

4. (Cerviis)... 

.... Deers 


5. ( Camelopardalis ) 

.... (Jiraffes 


C. ( Antilope ) 



7. (Capra) 



8. (Ot/w) 


21 

9. 




Total number of species 148 


128 species belong to the Old Yforld; 28 only to the New. 
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the continent of Australia must tib excepted; among the 
peculiar Fiftina of that country, as well as m Madagascar, 



New Guinea, and the greater number pf tlio South Sea 
Islands, no species ‘of this order 
lits yet been discovered. 

Whether the foot is cloven as 
in the Deer {Fig, 315), and other 
animals of the present order, or 
encased in a solid hoof as in 
the Horse {Fig, 316), it is equally 
•^jmfitted to assist in the capture 
of living prey, and the food con- 
sequently consists of vegetables. 
The ifiolar teeth, as might be 
expected, are so formed as to 
tbe peculiarly efficient instruments 
.for the mastication of such sub- 
stances; and we learn from 
Professor Owen, that “not pnly 
orders and genera, hut even species, are characterised by 

* While those sheets were passing through the press, remains of the Reindeer 
were discovered near Dublin, associated with those of the Great Irish Deer. They 
*had pieviously been found both In Devon and Norfolk ; there can therefore be no 
doubt that the Rein-deer was at one dime an inhabitant of these countries. Owen’s 
Fossil Mammalia. Oldham in Journal of Geological Society of Dublin, Nov. 1847. 
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the various patterns wiicli result from the v%jious forms, 
directions, and proportions in which tlie enamel and cement 
alternate with the dentine, 1 * or substance of the teeth, in the - 
crowns of the complex molars.* • 

In the brief notice her* given of the ruminating animals, 
the facts relating^ their geographical diitgibution are given 
on the authority of %r. Watertymsc, and occasionally in his 
words. Some welLhnown Sample is adduced of each of the 
nine groups emunerttted by that eminent naturalist. 

I. ( Camelus).^'^!^ Arabian Camel (Djemal of tlfflF 
Arabs), from which the Dromedary is onlyjlistinguishcd by" 

* higher breeding aiftl finer qaalkklbs— both being, ju^eased of 
only one huinpf — is a native of Asia, wljpro, from the earliest 
ages to the present day, it has formed the chief means of 
communication between the different regions of tlip Haste’ Its 
present geographical distribution extends over^Vrabia, Syria, 
Asia Minor, tef the foot of the Caucasian ehafci, the south of 
Tartary, and part of 'India. In Africa, it is found in # the 
countries extending from the Mediterranean to the Senegal, 
and from Egypt and Abyssinia to Algiers and Morocco.# It 
is also very abundant in the Canary Islands.’* 

“ After the covquest of Granada, the Arabian Camel was 
introduced info Spain, by the •Moors, and at that Amo it was 
abundant in the southern provinces, hut as a species it is now 
extinct. The only place in Europe where this Cpmel is now 
reared is at Pisa.** • 

II, (Attchenia). — The Llamas, which have been justly 
termed the “ Camels of the New World,’* differ from the 
former from being of smaller size, and in the absence of tHb 
hump. They belong exclusivelys*fo South America, and 
chiefly to the western part of the gretit chain of the Andes. 
Unlike their Old World relatives wh% inhabit ‘^Araby the 
blest,** and other sunny regions, the Llamas are found amid 
the bleak and rocky precipices bordering on the limit of 
perpetual snow. Owing to the low temperature of Patagonia, 
they approach the vicinity of the sea. ** From this they 
spread over the elevated regions of the Andes, and in large 
hexds attain, on Chimborazo, the limit of perpetual snow, 
which there reaches a height of 15,800 feet.” 

* Odontography, p. 527, 

f The Camel with two humps is regarded only as a variety, not as a 
distinct species. 
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III. (Mosfhus), — The Musk Deeit are so palled from the 
species whence the substance called “musk” is derived. 

' They are all distinguished by r thc absence of horns. Their 
habitat is the mountains of Central and Southern Asia. 

IV. (Cervus). — The Deer combine in the highest degree, 
the characteristics^ elegance of form, gr$gc, and ilectncss. 
The Elk or Moose Deer of Ajnerica (Alc9s pahrytta), exceeds 

* in size any species now living, ft was,«kewcver, much Bur- 
passed by that extinct species know# as the “ Irish Elk,”* 
and especially as regards the size of th^ antlers. In the 
Moose, the span qf the antlcfs between the extreme tips is 
four extinct Irish species, it^s eight feet, and 

tfce vcrtcbraTof the $eck are proportionally larger, so as to 
hear tho weight of the head and its tnasBive appendages. 
The nama of Irish* Elk is objectionable, as the animal was not 
an Elk but allifid to the Fallow Door; and also as the remains 
are not peculiar to Ireland. They have been hiot with both 
c in the Isle of Man and in England. In the latter country 
they are found associated with the fossil remains of a Mammoth, 
a Rhinoceros, and other extinct mammalia of which they had 
been cotemporaries. t 

Of the three species of Deer which are at-present living in 
these countries, tho Fallow Deer ( Cervus defona), is that 
which is the common dcnizcif of the parks. The Rod Deer 
(C. elaphus) which is the largest species, still exists in numbers 
amid tho solitude of the Scottish mountains, and is not quite 
extinct in some retired localities in Ireland. J The Roebuck 
(C. capreolus), which is smaller than either of the other two, 
is'tlnknown in Ireland and rar<? in England, but is yet to 
be found enjoying a wildplife among some of tho wooded 
mountains of Scotland/ 

V. ( CamelopardcUisl . — Tho Giraffe or Camelopard (Fig. 
317), of winch only two species are known, is confined to the 
continent of Africa. It browses upon the foliage and tender 
shoots of trees, and has a tongue so constituted as to serve 
f\s an instrument for pulling them down, as would be done by 
tfejiroboscis of the Elephant. 

,*YI. (Antilope ). — The traveller among the Alps or the 


* It now forms the representative of a distinct sub-genus, and is named 
MmactroB Hibcrnicus , from the Greek mega great, ceras a horn. 

& T Owen on British Fossil 

t Thompson's Report on the Fauna of Ireland. 
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Pyrenees, describes oncj species of this group, tlic Chamois, 
and the poets of eastern countries have celebrated the praises 





Fig. 317.— Giiufff,. 


of another, the Gazelle {Fig. 318).* They maybe regarded 
as holding their head-quarters in Africa. 

That continent alone hag thirty-four 
species of Antelopes, while Asia ten, 

Europe two, and America only one. The 
Deer and the Antelopes together, compose 
more than half of all the existing species 
of ruminating animals. • • 

VII, (Capra). — The Goats al^o arc 
inhabitants of Alpine regions; hut while Iff ' 8, *“ AZELTE ' 
in this respoct they agree with the Antelope, their favourite 



1 Her eye’s dark charm ’twcrc vain to tell, 
But gaze on that of the Gazelle, 

It -will assist thy fancy well ; 

As large, as languislingly dork.” — B yron. 
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tracks are In a different quarter of th{* globe, for tlic greatest 
number of species is fouud in. Asia. 

VIII. (Ovis). — “Sheep, the moat ancient, of our do- 
mestic animals, may be tracefl originally to the countries of 
We&tern Asia. They herd in flocks in a wild state on the 
inaccessible mountainous districts of Asify Europe, Africa, 
and America.” ** » * 

The elevation at which some of thes< 4 jgjpaturcs habitually 
*live is very remarkable, and to the zoologist a subject of 
- philosophic interest. The Chamois i^fcaml between the 
<*ipper limit of the trees, and "the line of perpetual snobr, which 
in the A lps is 8 ,9^0 feet; and*is^,Q0 feet liras on the northern 
than or? tfieWlKlicrn declivities of these mountains. The Goat 
etc Cashmere browses on the comparatively naked table-lands 
of Thibet, at a height of from 10,000 to 13,000 feet above 
the level bf Ih^sca. The Pamir Sheop or Rass (Ovis polii), 
lives at the stil^ greater height of 15,600 feet* in the table- 
Jand of Pamir, eastward of Bokhara; and the Burrhel (Dots 
bwrriicl) inhabits tlic highest ridges of the Himalayan chain, 
where it is described as 44 bounding lightly over the incrustod 
snowk, at an altitude where its human pursuers find it difficult 
to breathe.” 



Fig. ^19 . — Bison. 


IX. (Bos). — The present group may be represented by our 
dqpiestie Oxen, which have ever been associated with t}ie 
field labours and the domestic comforts of man. But the 
species most celebrated, are probably the ferocious Buffalo of 
Southern Africa, and the Bison (Fig. 319), which roams in 
vast herds over the trocklessprairies of America, 
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The extinct*animals of this tribe afford another example of I 
the manner in whioh the historian and the naturalist ma y al l 
times assistfleach other's researches. The Romans, when they | 
first penetrated 4lie wilds and forests of uncivilised Europe, f 
discovered two kinds ofr gigantic oxen. That which they 1 
distinguished by $tg shaggy coat and manef may be recognised 
in the still untamed Aurochs* of Lithuania. The other is £ 
described by CieSa’flas being “ not much inferior to the Elo* I 
pliant in sizo, andjliQUgli resembling the common BulMn f 
colour, form, ana general aspectf, yet as differing from alfflTg £ 
domestic cattle yi its gigantic size, and* especially in the *■? 
superior expanso and atrengtlf of its horns/'lr tv,> 

Remains of both these species t hav^beeu found in England | 
in the same deposits had localities; and it most satisfactory, 
as Professor Owen remarks, ** to find such prtjpf ef the^S;eneral | 
accuracy of tljc brief hut interesting indications of the primitive f 
mammalian fauna of thoso regions of Europe, which may 
supposed to have presented to the Roman cohorts tlie.sawo 
aspect as America did to the first colonists of New England." ^ 


FACHYIIERMATA.— TIlIGK-SKlNNfiD ANIMALS. 


* Beside him stalks to battle, * * 

Tho huge earth-shaking beast — 

The beast on whom the castle 
With all it£ guards 4 k) th stand ; 

The beast who hath Between his eyes 
The serpent for a hand*’ 

Macaulay’s |*ays of Ancient IIomk.J: 


Tiie animals of the present order tfre, in their general Iiahits, 
herbivorous. One of their most obvious characteristics is tho 

** Owen’s Fossil Mammalia. 

f A third species of smaller size has been found in England (vide Owen, 
p. 508), it has also occurred in Ireland. E. Ball, “.Proceedings of the 
Koyal Irish Academy,” January, 1830. 

I The author states in a note that Mnguimcniu, cr snakc-lianded, is tho 
old Latin name for an Elephant. Lucretius ii. 538, v. 1302. 

K 2 
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(toughness ancfe'great thickness of the skin, as 'manifested in 
Hippopotamus (Fig. 320) and other species. Hence the 
mmg Pachydermatci, signifying thick-skinned, is th&t by which 
<*fchey have boen designated. 4 

5 The order contains but nine generaf, divided into thirty-nine 
\ or forty species,* arftfc comprises the most g^gfAtic of all living 
| quadrupeds. They are found Chiefly in the countries of the 
l flerrid zone. No animal whatever belonging to this order is 
^ugd in Australia. t ^ 





Fig. 320. — IIjrrnroTAMrs. 


Tho Indian and the African Elephants are distinct species 
and those terms Jioint out the countries in which they arc 
indigenous. The Hippopotamus or “ River-horse,” whose 
bulk is scarcely inferior to that of the Elephant, is peculiar to 
Africa, and oven to*ccrtain districts of that continent. There 
are no less than seven species of Rhinoceros, which are dis- 
tributed through both Asia nnd o Africa. Of the group of 
which tho Swine is the rejTtcsontative, the Wild Roar only is 
found in any part of Euvopo. The Wart Ilogs belong solely 
to Africa, and the Peccaries to America. The Tapirs, which 
are distinguished from all other animals by thoir prolonged and 
flexible snout (Fig. 29 1 ) arc common to both the Old and 
the New World. t 

The Horse is universally distributed, cither in a wild or a 
domesticated state. Fossil remains of a species distinct from 

4 * 

* They are thus enumerated by Bergluiis and Johnston: — 

Elephants, 2 species. Damans, 3 species. Peccaries, 2 species. 

Hippopotamus, If „ Swine, tf „ Tapirs, 3 „ 

Jtthinoceros, 7 „ Wart I kgs, 3 „ Horses, 9 „ 

[ t It la gonerallv considered that there are at loast two species. 
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any now existing hnvd been found both in North and South] 
America. This circumstance has elicited from Mr. Darwin! 


the remarl? — “It is a marvellous event in tlio history of 
mals, that a native kind should have disappeared, to be*suc- ! 
ceeded after ages by tlia countless herds introduced with tho^ 
Spanish colonial*”* The wild Asses extend from Siberia to j 
Egypt; and the different sjfbctes of Zebra (Fig. 321) through-^ 
out central and southern Africa, some inhabiting tho plaiqg, t 
others selecting the n^mntains. f; 



Visr. 321 .— Zemia. 


Having briefly given the geographical distribution of the| 
leading groups of the present order, wo tbrn to the Elephant^ 
the “ half-reasoning Elephant,” as he has been termed by th^| 
poet. We do so, not for the purpose of bringing fdfwardt 
anecdotes illustrative of his streflgtb, docility, or sagacity; hist 
inoffensive habits, or his utility t<? man; but that we may! 
advert to certain peculiarities of structure, andj^o the interests 
which attaches to him in reference to species which hav^ 
passed away, but which have teft scattered over Europe th%. 
memorials of their former existence. V 

The food of the Elephant consists notmorely of leaves, bu'| 
of tho twigs and branches of trees. It is needful, therefore ^ 
'that he should have teeth fitted to grind down tho woodj| 
fibre, and with some principle of renovation which would maktl 
up* for the continual wearing away. The teeth aro compose# 

* Voyages of the Adventure and Beagle, vol. iii, p. 150. 5 
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* of three substances of different degrees of hardness*, the 
f “dentine," which constitutes the principal component; the 
\ Enamel,” which is a inuchf harder substance'; and tho 
. “ceSnent,** which is a softer one, and serves to unite the 
l plates of which the tooth is composed. The unequal density 
| causes the surface to* wear away in an ungcfml manner, and 
hence the property which makes a mill-stone most valuablo is 
poured. Tho arrangement to make goMfthat a mechanic 
would call “the wear and tear" of thfi tumaratus is notSess 
CSfigfttual. The tooth arc ever growing, noias in the Rodentia 
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jaw. fFlicy am successively developed, so thafc^m Elephant 
’may have in each jaw not less than six of those enormous 
molar teeth* in the course of jts lifo, or twenty-four in dHT 
although never more than two are socn in each jaw at ^the 
same time. As the first •tooth wears away, the second tooth 
is advancing forward; when tho first becomes worn and useless 
the second tooth ta&es its pl&coi its former position being now 
occupied hy the third tooth, % which in course of time is carried 
forward to the fr oApfiko mouth, servos its distinct purpose, 
,n>d when worn floWn is succeeded l>y that which was W 
fourth. ^ % 

“There are few example/ bf natural stj^uctiu'W*” says 
nfessor Owen, “that manifest a m or os striking adaptation wf 
.. highly complex and beautiful structure to the exigencies of 
Hui .mimal endowed with it, than the grinding .teethP'of the ; 
V uphant. Thus the jaw is not eucumbcrecf with the whole ! 
"'••lit of the massive tooth at once, but it is fdhned by degrees : 

is required; tlu^ sub-division of the crown into anumbeF 
successive plates, and of the plates into sub-cylindrical pro- 
's, presenting tin; conditions most favourable to progressive ' 
ation.”* Another advantage is pointed out by the same ! 
iiithoritv The tooth in front, which is partially worn ; 
, is fitted for the first coarse grinding jf tlic branches of ■ 
jv.c* the transverse enamelled ridges of the succeeding part ' 
«* ’ ic tooth div’ !e the food (as it passes oi^ towards the , 
lir* at) into sn>‘*uer fragments, and tho posterior islands and * 
liberculcs of enamel pound it to the pulp fit for deglutition.” * 
U may readily be supposed tliat the number and thickness \ 
the plates, the shape of the teeth^ and the different patterns ! 
which the enamel is arranged, ftfrra characters by which the • 
th of the same species in difFereiit # stagcs of maturity may | 
recognised, ami that 4 they also* furnish means of ) 

i pn rating those of the African from the Asiatic Elephant; 
and both of those from that cuftinct species known as tho j 
Mammoth (Elephas primigmius ). • 

The teeth of the Mammoth, which are thus easily distin- \ 
guishable, arc found in the superficial un stratified deposits of ! 
the continent of Europe; and with them arc associated the ; 
remains of two other animals, belonging to the present order, * 
and now found only in warmer latitudes — the Hippopotamus | 
and Rhinoceros. * 

* On British Fossil Mammalia. 
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When suqk statements wore first made by CJuvioiv it was 
no wonder they were received with incredulity; and that even 
Ifriien they were admitted, reference should be made to the 
Eld|>hants introduced by Phyrrus in the Roman wars, and to 
the stranger quadrupeds from conquered countries, as expla- 
natory of their occurrence, But their abundance proved that 
such a cause was insufficient for the effect; and when it was 
£hown that they were equally plentiful in England, where 
many living Elephants were not likely Jo fravp been introduced, 
that they had also occurjpd in IrclafiSv- whero a. Roman 
legion never encamped, there was no alternative but to- admit 
that thottJmgc^quadrupeds mukt have inhabited the countries 
in which thoir remains had been discovered. 

Professor Owen^ in his work on th& fossil mammalia of 
Britaiurgim descriptions and illustrative figures of the remains 
of the Mammoflijt of a largo Hippopotamus, ^wo species of 
Rhinoceros, and^onc of a Mastodon, an animal equal in hulk to 
flic Elephant, and, like it, furnished with tusks and a flexible 
proboscis. These mighty quadrupeds once ranged over tracks 
whicl* are now occupied by tho busy towns, the verdant 
plains, and 

11 The stately homes of England.”® 

Their bones, too ,®aro sometimes found “full fathom five” in 
the seas that encircle her shores; and the trawling-net of the 
fisherman, .when it encounters their heavy mass, has been 
known to break under its burthen. “Such occurrences,” as 
Idle Professor well remarks, “recall to mind the adventures of 
tliO’fishermeu narrated in tho Arabian Nights; but the fancy 
of the eastern romancer •falls short of the reality of this 
hauling up, in British seas, of Elephants more stupendous than 
those of Africa or Ceylon.” 


* Tho occurrence in Ireland ol thd molar teeth of an Elephant was 
made known by Neville ami Molyncux, in 1715. 

t The entire carcass of a Mammoth was discovered in 1799, among the 
blocks of ice at the mouth of the river Lena, in Siberia; and so perfectly 
bad the soft parts of the body been preserved from decay by their icy 
covering, that the flesh, as it became exposed, was devoured by wolvts 
and bears. Jt was clothed with a double garment of close fur and coarse 
hair, BOme of it sixteen inches in length, and by means of this thick shaggy 
covering, was specially adapted for living ill that climate. The animal 


a male, with a long mane oil tl^ neck. The skeleton is set up in St 
irsburg. 
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Order CETACEA — WHALES, DOLPHINS, PORPOISES. 

•*. •• 

1 Part huge of bulk, 

Wallowing unwieldy, ^enormous in their gait, 

Tempest the ocean :• there Leviathan, 

Hugest d^nngicWures, on the deep 
• Stretch’a like a promontoi^ sleeps or swims, 

And seems a moving land,’*— Milton. 

* i 

• • 

In passing from onet>rdcr of mammalia to another, the scene 

c.lmngcR like that of a panorama. Prom {he Psfccl^rdennata, 
living on thc^land beneath the burning sun* of India or of 
Africa, we turn to the Cetacea, dwelling in the seas, and fixing 
their head quarters . • 

“ In thrilling regions of thick-ribb’d icc. ,r • 

These animal s^aru distinguished by their fish-like form — their 
flat horizontal tail — and by the anterior extremities being in 
the form of fins. They were divided by Cuvier into two 
families, the herbivorous and the carnivorous, according to tlio 
nature of their food. The carnivorous Cetacea? to which our 
attention shall he restricted, are arranged in three groups, : 
represented by the Dolphin, the Spermaceti Whale, and the 
Baleen Whale, in all of which the nostrils are situated oj^ the j 
crown of tho head, and aefc'as blq»*-liolcs. f 

Delphinidce . — The common Dolphin (Delphinus ddphis) is j 
occasionally met with on our coasts. Tlic very name is J 
associated with classic fable,* and wifth the spltiftdid creations j 
of our own Sliakspeare;t and itg habits arc such as to excito * 
universal interest whenever they are observed. “The exces- \ 

* Avion having charmed the Dolphins by his music, was earned by one } 
of them on its bock. Amphitrite’a car is represented as drawn on the se& | 
by a group of Dolphins. 

f The passage referred to is that in the Midsummer Night’s Dream : — f 

w I sat upon a promontory, 

And heard .a Mermaid, on » Dolphin’s back 
Uttering such dulcet harmonious breath 
That the rude sea grew civil at her song.” 
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sivc activity pnd playfulness of its gambols, and the evident 
predilection which it evinces for society, are recorded by every 
•Banner; numerous herds of them will follow and surround a 
ship in full sail, with the most eager delight, throwing them- 
selves into every possible attitude* and tossing and leaping 
about with elcgant^d powerful agility, for<g ]0 other apparent 
reason than mere pastime.”*. • r c 

The common Porpoise (Phoc&m communis , Fig. 323) is 


c « 



Fig. 323. — Porpoise. • 


scarcely less playful or less sociable. If is the most common 
Bpeciss of Cetacea around our Roasts, entering our hays in 
pursuit of shoals of Herrings and other fish, and attracts 
attention by the manner in which it rolls ovej*, as it comes to 
the surface ( to breathe. A herd of them may bfe sometimes 
seen, indulging iif their unwcildy gambols, and chasing each 
other in sport. “ On the approach of a storm, or even in the 
■ midst of tjwr tempest, they appear to revel in the waves, 
t showing their black hacks above the surface, and often throwing 
! themselves wholly out of the water in their vigorous leaps.” 


i Thqjength of the body is from four to Bix feet. 

| To the same group beltjigs tile Bottle-head Whale {My- 
pcivodon), occasionally taken on our shores; the Bound-headed 
* Porpoise or Caaing Whale ( Phoccena mdas), which appears 
\ in herds of Several hundreds: and the Narwhal (Monodon 


\ monoceros ), whoso single projecting tooth, six feet or more in 
length, has procured for it jfhe name of Sea-Unicorn. 

Physeteridce . — ‘ 1 The common Cachalot, or Spermaceti 
; Whale, is well known/’ says Professor Bell, ** as affording 
that peculiar and useful substance from which it takes ita 
common name. The enormous size of the head, in length 
very nearly equalling, and in its bulk even surpassing, half of 


* Professor Bell’s History of British Quadrupeds; from this work we 

Ore enriched our brief notice of the Cetacea with several extracts. 
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the wljole animal, is principally dependent upon the immense 
quantity of spermaceti, which is contained in a thick dense 
hag, divide*} into compartments, and* placed in the front post 
of the head. This substance,*wliich exists in a fluid stat£ in 
the living animal, is also found along each side of the back, 
and in some othc£ parts of the body. 

The Cachalof reaches the length of Seventy foot. In its 
enormous bulk, tjioicfore, it equals or oven surpasses tho com- 
mon or Baleen Whale. Its strength is enormous. A singli 
blow of the tail a boat to pieces; “ and there 

well-knSwn autlienticated instance on record, of an American 
ship of largo size* being styv<^ iu and founflered bvthe blow 
inflicted by the head of an infuriated male Oachalot of large 
size.” Though smgll fishes have been found in its stomach, 
its principal food is Cuttle-fish. • m 

The Common Whale (Balcena mysticclw , 324) feeds. 



Fig. 324. — Baleen Whale. m J 

as is well known, on minute crustgCba, mollusca (ante, p. 175), * 
and medusas (ante, p. 42). It is so*greatly roduccd in num- 1 
hers in tho Greenland seas, that Baffin’s Bay, Hudson’s Bay, | 
and other localities made known by the cntcrpffee of British * 
seamen, arc now tho principal seats of the “fishery” — a term * 
we would gladly change, ns it tends to keep up tho vulgar and £ 
erroneous idea that the Whale is a fish. Its affection to its I 
young, its importance to man, and the dangers incurred in its | 
pursuit, are attractive subjects; hut instead of entering upon f 
their consideration, we prefer devoting our limited space to § 
points of structure exhibited in the Whale, and with same| 
modifications found throughout all the animals of tho present | 
order, * > 
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The position of tbo tail in Whales is horizontal; in fishes 
it is vertical* * * § \ante, p. 220) ; and the adaptation in ( each 
instance is admirably fitted to the wants of the anjmal. # For 
fishqp it is used as an instrument for progression in the water, 
and they may speed onwards in their coursi at nearly the 
same uniform depth. But by the very nature of their organi- 
zation, Whales arc compelled to rise to the Surface for each 
respiration;* and as the tail is "horizontal* it pets hs an oar of 
inconceivable power; its superficial measurement in the larger 
RpfiG’cs being not less than ono hundred 
* “ But if this powerful implement be necessary to r&isc the 
Whale into contacf with the ut^io^phero, tho immense depth 
of water from which he is thus raised implies a superincumbent 
pressure so immense as to require some extraordinary condi- 
tion of Jthc body to prevent its absolute destruction. . The 
most obviOifs fnctns for meeting this enormous pressure, which 
in most cases myst amount to 154 atmospheres, or about a 
tfn upon every square inch, is a thickening of the integument, 
or the, production of some incompressible substance, which 
shall invest the whole animal: and we find this object to bo 
effected in a manner which must excite the greatest admi- 
ration.”! Professor Jacob, of Dublin,} has shown that the 
structure in, which tbo oil is deposited, and "which is called 
“blubber,” is th<* true skin qf the animal, modified for the 
purpose of holding this fluid oil, but still the true Bkin. It 
consists of spi 'interlacement of fibres, crossing each other in 
every direction, as iji common skin, but more open in texture, 

■ to leave room for the oil. A soft wrapper of fat, like that of 
,the tfog, would not have answered the purpose. “Though 
f double the thickness to tliai^ usually found in the Cetacea, it 
could not have resisted thp superincumbent pressure; whereas, 
by its being n modification of the skin, always firm and elastic, 
;and in this Case being ‘never less* than several inches, and 
sometimes between one and tyvo feet thick, it operates like so 
much caoutchouc, possessing a density and resistance which 
the more it is pressed it resists the morc.”g 

* Some of the larger species can remain under water for a considerably 
time. Vide Naturalists* Library, vol. vii. or article “ Cetacea,” Encyclo- 
pedia of Anatomy and Physiology. 

f Bell. 

{ Dublin Philosophical Journal, i. p. 356, quoted by Bell. 

§ Naturalists' Library, vol vii. quoted by Bell. Above a year before we 



MAMMALIA. 


431 


Thifc remarkable structure has another usc; # it acts like a 
blanket, and, being a bad conductor of caloric, prevents the 
animal hcatjrom being dissipated, thus enabling these wane- 
blooded inhabitants of the sea fo resist the cold of the medium 
in which they live. Nor does its utility stop even here; it is 
specifically lighto 1 than tfic sea-water, and though its weight 
sometimes exceeds* thirty t#ns.it does not act as an incum- 
brance, but in reality renders tne animal more buoyant. 

T]jus provided, the Rorqual, of ninety or a hundred feet iif 
length, the largrfS^frf VI Whales, and consequently o£»all 
existing animals, con propel ite? enormous bulk through the 
water, or float at %ase upc^i fh# surface. *To such a being 
how appropriate and how beautiful are tjie worfis of Milton:— 


That sea-beast 

Leviathan, which God ef all his works # • 1 
Created hugest that swim the ocean stream : 

Him, haply, Blumbcring on the Norway foam, 

The pilot of some small night-founder’d skiff, 

Deeming sonib island, oft, as seamen tell, 

With fixed anchor in his scaly* rind, 

Moors by his side unde# the lee, while night • 

Invests the sea, and wished mom delays.” 

Paradise Lost. Book I. 

* • • 

met with this extract, wc had an opportunity of examining a Hyperoodon, 
or Bottle-head Whale, taken in Belfast Bay. One of the captors had 
inflicted a ■wound on the back with a hatchet, and the dark skin and 
light coloured blubber underneath wc could compare to* nothing but a 
newly-cut cake of caoutchouc. In firmness and plasticity, when pressed 
by the finger, the resemblance seemed not less perfect. 

* It is almost needless to say that tho skin is not “scaly.” In the 
works of Gesner, 1588, there is the figure of a vessel anehored^to a 
Whale; so that the poet has given exjiflftsion to what was at one time 
the current belief. ■ 
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Obbbr carnivora.— flesh-eating animals. 


The Tiger darting fierce 
Impetuous oil toe prey his glance has doo^M*, 

The lively, shining Leopard, sparkled o'er « 

With many a spot, the beauty Cf the waste, «• 

And scorning all the taming artaof man.’’**— Thomson. 



Iw tlii a order Cuvier includecftasect-eating animals, whether 
like the JJafc they* pursued their prey in tlfo air, or like the 
Hedgehog Bought for it^on the earth. But each of the animals 
just named is now the representative of ft distinct order, and 
the term carnivora Is restricted to those which live principally 

upon the flesh of other verte- 
brate animals, add in popular 
language are termed beasts of 
prey. 

4 Taking the family of tho 
Tiger as that in which tho 
characteristics* of the order 
aiS) most fully developed, we 
«find strong retractile claws, 
and teeth (Fig. 325) emi- 

Fig. 326, — Ticr/ra of a cahmvouous ncntly fitted for cutting and 
Animal. * tearing flesh. In that of the 

Bear, the light elastic step lias given place to a heavy gait,* 
and 4ho teeth are adapted for a d\et consisting partly of flesh 
and partly of vegetables.***!!! tho seals, which are aquatic 
carnivora, tho body is fish-shaped, and the extremities are 
modified in form, and present the appearance of paddles, fitted 
to propel the animals with velocity through the water, in 
pursuit of their finny prey. * • 

The order presents, therefore, great diversity of form among 
its members, and includes a considerable number of species. 
They amount, according to Bcrgliaiis and Johnston, to 239, 

* 

* They walk upon the sole of the foot ; and the term Plantigrade , Lat. 
planta , a sole, gradwt , a step, has therefore been applied to all which progress 
in that maimer. The cat and others walk on the extremities of the toes, 
and are hence grouped under tlic term Digitigrade y Lat. digitus , a finger 
gradus , a step. * 
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which are widely distributed, but are in general most abundant ! 
in tropical countries. They hare been arrangedlft five families. 

1 . Phocidce . — The first is that of the Seals (Fig. 32p). 1 
Like the cetacea , they are wann-blooded mammalia, living in ; 
the sea; but thSy are at once distinguished from them by the 

absence of the broad, flat, horizontal tail, the presence of the 

•• •• 



Fig. 826 . — Seal, • •• * ' 

• t 

four fin-&haped feet, and other peculiarities. Their great \ 
haunt is the sea of the arctic regions, and the fishery^ for ao 1 
it is termed, is one bf great value, both for the oil and the > 
skins. The number of Seals annually taken has been esti- ] 
mated at the extraordinary number qf one million.* * l 
Four species arc known on the coasts of these countries.f < 
The most common ( Phoca v&ulina) appears to bg of a docile 
and gentle disposition; its motf usual length is from four to 
five foot. Other species are said to attain a length of fourteen 
or fifteen feet. • B 

II. Ursidce . — The Bears arc remarkable for their great ; 
strength, their ponderous body, and their peculiar gait. The f 
food of the American Black Bear is principally vegetable ;£ i 
that of the Polar Bear is flesh, iryxrily that of the Seals. The ' 

* Bcrghaiia and Johnston's Physical Atlal. 

f For details respecting their appearance and habits, tide Professor ■ 
Bell’s British Quadrupeds; K* Bali on the Phocidaa or the Irish Seas, • 
Transactions of the Boyal Irish Ac^denw, 1838. We would add Maxwell's 
Wild Sports of the West. TIiobc who have read Sir Walter Scott’s > 
Antiquary do not require to he reminfied of the encounter of Hector 1 
MTntyre and tty u Phoca' 7 z 

J The fondness of this animal for honey is so well known, that | 
Washington Irving, in his Tour on the luxuries, introduces one of the? 
rangers as expressing himself in the following graphic, though not vmy ) 
elegant phraseology : — “ The bear is the knowingest varmint for finding § 
out a bee-tree in the world. They’ll gnaw for days together at the trunk* | 
’till they make a hole big enough to get in their paws, and then they’ll J 
haul out honey, bees, and all.” ■* ; 
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Brown Bear {Fig. 327) is found in the mountainous parts of 
the Continent <of Europe, and was formerly a native of Britain. 
The remains of two other species have been discovered in Eng- 
land, as well as in other parts #f Europe, in a fossil stafe; one 
of them, the Great Cave Bear, must have been of gigantic size. 


1 Kig. 327— Ifjtowft Ue.yu. 

Tho Badger (Mclcs taxus) is in these countries the only 
surviving representative of the present family. Fossil remains 
of the Badger liave'becn found in the same localities as those of 
the Great Cave Bear above-mentioned; and tho species appears 
to lm identical with that existing. r There are even grounds for 
attributing to it a still higher antiquity, and for believing it to 
he, to use the words of Professor Owen,* “tho oldest species 
of mammalia now living on the face of the earth.” 

III. Afustdidce . — Tho Otter, the Weasel, and the Ferret, 
HP v flo well known that they may bo enumerated as giving, by 
Hudenderaess and flexibility of their bodies, an idea of the 
Kuracteristic structure of the group. The Ottgr, which lives 
Hpcipally upon fish, has been taught to aid the fisherman 
m his vocation. The Stoat {M. erminea), like the Alpine 
Hare or the Ptarmigan, changes the colour of its covering 
iu winter to a snowy white. The fur is then in that condi- 

* Tritish FossilcMainmnlin. p. 111. 
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tion in which it is most valuable, the pure white of the skin J 
contracting with the deep black colour of 4ke tail. Its : 
unsullied aspect has even become proverbial; in so much ; 
that flic “ehuined robe of justice” is regarded as symbolical i 
of the mental purity of its woarcr. The Ermine has Been ; 
observed among the Swisa mountains at an elevation of 9*600 
feet; its habitaHiqp. is abovo the lower •limit of perpetual 
snow, and in the region of the* Alpine shrubs.* 

IV. Canidce.— Th& va riots races of the domestic Dog, in all 
clinvates the friemLaqd companion of man, belong to this 
family, *and als<f tfcb For and* the Wolf. The Fox ntfBuld 
probably have ceased to exist" in theso countries, but for tfie 
protection afforded to hiifc the sportsman. The Wolf 
(Fig 328), less cunning and more fieite, has long since been 



Fig. 328.— Wolf. 


exterminated. Professor Bell inclines tg the opinion, “that 
the Wolf is the original source from which all our domestic 
dogs have sprung, f” 

V. Fdidce . — The Cat tribe includes the Lion, the Tiger, the 
Panther, the Leopard (Fig, 329J, tl\e Puma, and those other 
quadrupeds remarkable for their destructive powers. They 
serve to keep within bounds the excessive multiplication of the 
smaller mammalia, and arc widely distributed. The Wild Cat 
is now the only representative of the group in these countries. 

There was a period, however," when & Tiger larger than 
that of Bengal, and with proportionally larger paws, roamed 
over Europe. Its remains have been found in England, and , 
rrofessor Owen speaks of it as the “ Great Cave Tiger.” ; 


* Berghaiis and Jolin&ton. 
f British Quadrupeds, p. 200 
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To tlie Very Rev. Dr. Buckland, Dean of Westminster, wc 
ofre a detail^, account of a discovery even more interesting: 



Hg. 329 . — Leopard. 

j that a cave at Kirkdale, in Yorkshire, which had been in- 
| hahited by Hyamas.* ^hesc animals are now met with only 
j in Asia and Africa; the 
species represented in the 
figure {Fig. 330)1 found 
at the Capo of Good Hope. 

They live principally upon 
carrion, thus presenting the 
same analogy to the Tiger 
that* the Vulture docs to 
the Eagle. They also dcf-‘* 
vour the remains left «by 

other beasts of prey, #nd 33 0 ._ SrorrTO Hy *„. 

crunch the bones, which 

they are enabled to do by the groat strength of their jaws. 
The teeth of Ilyoonas foued in the cave at Kirkdale, give 
evidence, Dr. Buckland states, of the existence of two or 
three hundred individuals. They belonged to an extinct 
species first made known by Cuvier, and exceeding in size the 
largest species of Tiger. The whole extent of the floor of the 
Kirkdale cavern was strewed with bones of different animals, 

* Keliquia^. Dil u vianHj. 
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broken and splintered, and bearing evidence of the action of 
jaws which, eveft in the more diminutive specie!* at present 
existing, arc known to be sufficiently powerful to bite off tljp 
leg of a dog at a single snap* From the facts which ljis 
researches elicited, Dr. Buckland infers, that the nave must 
have been for a long series *of years the residence of Hyaenas, 
and that they dragged int% its recessed other animal 
bodies, the refbains ofwhich,areYound mixed indiscriminately 
with *their own. . • * 

It is a strange Jplftjthatf within the caves of Yorkshire, apd 
other English localities, those powerful beasts had dwelt, and* 
*<it night had roamed abroad and fought thoir prey; and no 
less strange are the facts brought to light by the examination 
of the remains of those animals on wflich they fed. Thef 
consisted of the Greaf Cave Bear and Tiger, the Mammoth, 
Rhinoceros, Hippopotamus, the * 1 J risli Elk, ’ ’ wild oXehvf colos- 
sal size, and other mammalia belonging to an extinct Fauna.* 
We speak of the brevity of life, but our language applies to m 
the life of an individual. Let us expand our thoughts and 
reflect on the brevity of life, assigned, ngf to an individual, 
but to a species. Here several quafaupeds are named; all 
large and powerful, yet not one of them has left a descendant 
among living iribc&.t They Ijved their appointed time, per- 
formed their allotted work, then jrnssed awa^ andlhave been 
succeeded by other species whose structure is no less perfect, 
and who fulfil no less efficiently what is given them to do. 

The question naturally arises how the various members of 
the ancient Fauna came into one small island? Thh Answer 
given by those who have most attentively studied the evidence 
bearing upon the subject, is fliat thpgo countries were not at 
that time separated from the continent of Europe. The 
geological structure, the fossil remains, and the existing Flora, 
all testify the same fact, and render the conclusion irresistible. J 

* Of what geologists call “ the newest tertiary and drift periods.” 
t Mr. Lyell waa the first to make knovrff the remarkable fact, that the 
“ longevity of the species in the mammalia, is upon the whole, inferior to 
that of the testacea.” — Principles of Geology, vol. iv. 

1 On this subject we would refer to the original and valuable Essay 
of Professor Edward Forbes, in the first volume of the Memoire of the 
Geological Snrvey of Great Britain; to the Tndroduction to Professor 
Owen's Fossil Mammalia ; and to an able review of the state of our know- 
ledge upon the subject, in tho anniversary address of the President of the 
Geological Society, Leonard Horner, Es( x . F.K.S. l r Jth Feb. 1647. 
vor.. ii. h 
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Order INSSCTIVORA.— INSECT-EATING ANMf ALS. 



il Pray you tread softly, <hat the Blind Mole may not 
Hear a foot fall.” — S hakspeare. • 

The teeth of the*lfisectivora, raised intg> pointed and conical 
Bummits, furnish another cample of the adaptation of the 

teeth tg the nature of the 
fdbd wysjhicli they ate dc- 
signeoto act. This order is 
represented among British* 
^animals hy the Shrew, tlio 
Hedgehog, and the Mole. 
Soricidce . — The general ■ 
- - * appearance of the Shrew 

ns. 331.— Tmtt^OF AW In.EOTITOBOD. 332)f . 9 well indieat0(l 

by its popular name of 
“Shrew Mouse.’ It frequents the -field and the garden, 
rooting with its lon^and tapering snout, for insects and worms. 
Th<? Water Shrew is not found in Ireland. 

* Erinaccadce. — The Common 
Ilgdgehog {EAnaceus Evropams) 
is, as its scientific name imports, 
widely distributed over Europe. 
It is unable to defend itself by 
force, or to seek safety in flight; 
yet by its peculiar covering it is 
* “ endowed with a safeguard more 

33... snaaw. ^ 8CCllre and effectual than the teeth 

aWL claws of the Wild (?at, or the fleetness of the llare.” 
Idle stories of i throbbing orchards, and carrying off the apples 
gupon its spines arc ytt current in Ireland. At the time we 
past heard the tale, the innocent object of the slander was in 
pfche house, crunching with much apparent relish, the Common 
Banded Snail (Helix nemtfralis), in its shell —a group of merry 
children having collected from about the hedgerows a large 
plateful of the Snails ns a supper for their prickly favourite. 
Talpidce. — Tho Mole (Talpa vulgarly Fig . 333) is "hot 

* The species represented is the Mnsaraigne of the French authors, and 
according to Professor Bell, identical with the common Shrew of England 
( Sorex ur uncus). C 
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found in«any part Ireland. It has no extendi cars, and 
the eyes are so extremely minute that in popular language it 
is alwapd spoken of as “ blind.”* 1 The broad forefeet with 
the palms turned outwards, aifd so admirably adapted far 
digging, arc the most striking characteristic. The food consists 
of insects and worm though vegetable. mattgij are occasionally 
found in the sjpmachj because* tligt Moles gnaw the roots of 
plants for the purpose of extracting larvae and worms. They 
do notjbecome dormant duytfg the winter, so that the necessity 
of cxertioii to obtakr^le heedful supply of food is continual* 



• Fig. 333 . — Moi.k 


To the superficial observer, # tho Mole — ‘ £ blind, awkward, 
and shapeless,” condemned to a life of toil in subterranean 
darkness — is an object of pity. To the naturalist it affords 
another proof* of the wisdom ami bcncficcnce of tly; Creator, 
which can render a life so apparently incompatible with 
comfort, in reality one of almost incessant enjoyment.” 

“ Its feeding and its habitation, its wanderftiqjs and its 
repose, its winter retreat, and the nest in which its young are 
brought forth and nourished, arc all so many calls for the 
most laborious and enduring J:oil; but on tlie other hand, that 
toil is so amply provided for in fjie whole structure of the 
animal, so exactly balanced by the strength and conformation 
of its limbs, that it cannot he considered as exceeding the health- 
ful, and even pleasurable cj&rcise of its natural powers.” 

The words we have just quoted gre those of Professor Bell; 
wc use them because we would wish # to introduce to the reader, 
the complete and interesting exposition of the habits and 
economy of the Mole, given by that eminent zoologist, in his 
Ilyjtory of British Quadrupeds; — from that work, by the 
kind permission of its author, our representation of the animal 
lias been copied. 

* There is another species, T. caeca, in which the- eyelids are closed ; both 
are inhabitants of Europe. * 
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Q*der CHEIROPTERA* — RATS. - 

“ The bat Hint -with hook’d and leathery wrings 
Clung lo the cave-roof. Southey's Tuajaua, book ix. sL 30. 


Wi®v wo soo tlio Common Bat ( Vesper tilio pipixlrcUus) 
flitting about after its insect prey in the dusk of the summer 
evening, wo at once recognise it as an insectivorous animal, 
adapted lor capturing its fooc^ in the air*instcnd of oil the 
earth. We thvm arc naturally led to inquire by wlnit means 


77 ' 


*>1 


V 





Pig. 334 — Skeleton or BAT.f 

-JJJ® - a94 - SK * t,liT01 ' °i * BiT.-d !, divide; h, humerus; m, ulna; ra, 
SST^vC Wig| metacar P ua i ph> phalanges; o, scapula; /, femur* ti 
t^Camd 1)01168 Brc indic-ed b y the same letters as in the skeleton of 
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is this effected- — what is the mechanism by which the power 
of flight* is giveff to the Bat? It is furnished *»th wings. 
Do thcy # resemble those of the bird? They are altogether 
unlike, differing not only in the* absence of feathers, but iff 
their entire structure. In birds the feathers are principally 
attached to bones which correspond with those of our arm. 
But to compare t&£ fcmes of die Bat’s wing*vith those of the 
human frame, 4et us suppose the skeleton of a man with the 
fore arm gently prolonged, qnd the fingers about a yard and 
a-half length. 0 The bdhes would then form a frauMWork 
analogous to that of an uinbrellfy^mcf capable like it of heffig 
•*hut up or expanded. Let us sujjpo&e thi$ tony fr^ntywrork* 
covered with some light and p%aAt material* vmg;h is odhtfnued 
between the legs and down to the ancle*, pi we would then 
have a figure resembling in the organs of Sight that which is 
in reality possessed by the Bat, and which is represented in 
the accompanying figure (Fig. 334). The hones of the fingers 
constitute the framework of the wing, and Hbftfte the term 
Cheiroptera ,* or “ hand -winged” is that l>y which the order - 
is designated. The thumb docs not partake of this extra- 
ordinary development; it remains free, and is fumislieiiVith 
a hooked nail. 

If a But b<$ placed on tho ^smooth surface of a table, its 
awkward attempts at walking [Fig, 335), ^jive !tn idea of 
helplessness akin to tliat which was suggested to naturalists b 
when the Sloth was seen upon the ground. Ye^ compassion 
in both eases would he alike misplaced. Each animal is gifted 
with powers of locomotion adapted to its wants. The Bat can 
climb with ease the rugged and perpendicular surface of a tree, 
or can wheel its flight in tin? ajr, though burfchened with •one 
or two young adhering to its teatif. 

The use of the wings 
does not scorn to be • 
limited to that of flight. 

They appear to he endued 
with a most delicate sense 
of touch, a sense so ex- 
quisitely fine as to be af- 
fected by the slightest dif- 
ference iu the vibrations 
of the air. By the cruel ; Kg.'33B.— 

From the Greek words meaqjpg “ a hand” and “a wing.” 
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experiments of Spallanzani, it was proved that Bats deprived 
of siffht oe«ld fly without striking against Vails or other ob- 
jects, and were even able to avoid coming into contact with i 
threads placed across the apartments in various directions. 

• Many tribes of Bats have curious leaf-like appendages upon 
the nose (Fig. 336), and those a*e supposed to bo organs of 

a sense ftF'fimoll not less sus- 
ceptible. Th# presence or 
absence of this leaf-like organ, * 
am? its#va^oub modifications, 
supply naturalists wMi a good 
external character for distribu* 

; tfng these animals into different 
groups. In the true Bats which 
are common in these countries 
these foliated appendages are 
altogether wanting. 

Only three species of Bats 
have asr yet been recorded as 
Fiji. 336 , — Head of v a mimics. natives of Ireland;* while 

* * eighteen arc known in the 

sister country. In tropical countries the number is much 
more considerable, some species living upoA insects, and some 
on fruits. • Thofo arc in all ‘if9 species. 

Tlie tcctli of the Vampire llat arc exhibited in the annexed 
figure (Fig. $37 ) ; and with such weapons it is easy to imagine 





how they cau inflict a wound and suck the blood. But tlieir 
powers seem to have been much exaggerated. Mr. Darwin says, 
iu speaking of the Vampire Bat of South America, which bites 
the horses on their withers: — u The injury is generally not so 


* Thompson's Report. A fourth is said to have been since obtained, 
t Fig. 837.— «, profile of the head ;*>, front view of Incisor and canine teeth. 
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much owing to the loss of blood, as to the inflammation which 
the pressure of the saddle afterwards produces. *#• 

Some Bats are of considerable dimensions. There is one 
spocies in tfio island of Javi* (Steropus Javanicus), the 
expanse of whos6 wings is so much as five feet. It is pA>- 
bable that some of the large Indian Bats, with their predatory 
habits and obscurtfr^treats, may have suggested to Virgil the 
idea of the Ilflipies “ wliicli fell *pon the hastily-spread tables 
of his hero and frig companions, and polluted, whilst they, 
devoured, the feag;frim*Aiich they had driven the affrighted 
guests.*** # m 

% * • i 

Oiider QUADIIUMANA.— MONKEYS. 


“ Meddling Monkey — busy Ape.*' — S hakst^aiw:.* • * 

Those who have visited a zoological garden, or a well-stocked 
menagerie, cannot fail to have been amused at the freak! and 
gambols of the monkeys; anti. after watching for a timtT their 
agile movements and grotesque attitudes, must have been 
struck with flic peculiar formation of the extremities, both of 
the feet and of the paws. The feet are not shaped, like ours, 
but resemble hands, being furtiishcd with fingers and with 
thumbs. In fact they do not perform the functions of feef 
only, but of hands also. Hence that order "to. which the 
Monkeys belong, is termed quadrumana , or four-handed. 

We are not, however, to suppose that every individual 
belonging to this group, possesses both on hands and feet a 
thumb which can be applied or opposed to each of the fingers. 
The American Monkeys, for example, arc by this single cir- 
cumstance distinguished aj once from*those of t^ie Old World. 
They have the full power of using the thumbs which are on m 
the feet, but not those which art on the anterior extremities. 
By such differences, and by those in the dentition, the pre- 
sence or absence of check pouches, and other peculiarities, 
the order is sub-divided into families, genera, and species. 

# Wo shall briefly notice the Lemurs of Madagascar, the 
Monkeys of America, and those of the Old World. j 

* Voyages of tlie Adventure and Beagle, vul. iii. p. 25. 

t Bell’d Quadrupeds, p. D. * 
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'‘The Lemurs,” says Mr. Bennett, u art) all natives of 
Madagascar and one or two smaller islands in its neighbour- 
hood. We know hut little of their hahits in a state of nature; 
but they are said to live in la^ge bands upon the trees, feeding 
principally upon fruits; and their conformation renders this 
account extremely probable. They are olmoBt equally agile 
with the Monkeys* Jwt are much more ggiKte and peaceable 
in their dispositions! It *wifi be seen, from the accom- 
panying figure (Fig, 338), that bb|h exfrejmties are furnished 



Fif. 338 — Whjte-khouted Lemvb a»i> m Youno. 


riMthmft, which acts in a direction opposite to that of 

Jie^nngcrs. 


* Gardena and Menagprien, vol. i. p. 147 . 
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In this respegt they contrast with the Marmo^pt or Ouatiti* 
one of the ’ American Monkeys, whose thumb, as exhibited in 
the annexed ^figure {Fig, 339), acts in a line with the other 


t 



Fig. 339 —Oua%ixi. 


fingers, and whose nails are particularly shaj^ and crooked. 
Its principal habitat is Brasil. Other species, known a* 
Howlers, Spidef-mtm\eys, Weepers, and sipiilar name* ex- 
pressive of peculiarities of structure or habit, are scattered 
throughout the wanner portions of the American continent. 
In the midst of tl^i trackless forests lying between the Oronoko 
and the Anihzou, they are particularly numerous, dwelling 
amid the branches of the tree*, and adding insects, lizards, 
the eggs and young of birds, to their usual food of fruits and* 
vegetables. In many of them the tail becomes instrument 
of prehension (Fig. 340), by the aid of which they cau pass 
in security from tree to tree, or swing in full activity suspended 
from the branches. For t^Jl animals which have opposable 
thumbs upon the feet, but not §n*tlio anterior extremities, 
Mr. Ogilby proposes tlie term Pediimna , or “foot-lianded.” 

The monkeys of the Old World, li^e those of the American 
continent, are limited to the ton-id regions, nnff arc therefore 
natives of Asia and of Africa.# To this there is only one 
exception, a colony of tlie Barbery Baboon (Papio inuus), 
occupying a part of the rock of Gibraltar, and appearing to 
flourish in tlie elevated solitude of that mighty fortress. 

• in Asia th'u-e are species which are not only free from 
molestation, but which have been deified by the Hindoos. 
“Splendid and costly temples are dedicated to these animals; 
hospitals are built for their reception when sick or wounded; 
large fortunes are bequeathed ftr their support; and the laws 

L 2 
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of the lan<J, # which compound for the murder of a man t>y a 
trifling line, affix the punishment of doath to the slaughter of 
a monkey. The species thus referred to, the Entdlns, or 



# iroon«nian, though a native of the hot plains of India, is found 
on the Himalaya Mountains, so far us the wood extends, or 
to the height of .thirteen thousand feet.t 

The Monkeys (tiimiada?) of the Old World are distinguished, 
in common phraseology, hy the names of Apes, Monkeys, and 
tt^bonus: “ A division wltf<£i has the rare advantage, seldom 
Mendant upon more popular classifications, of being in perfect 
Ptebrdanee wjjkli seientife principle, founded upon the struc- * 
turc and habits of the animals .' 1 

The Baboons hove capacicftis fcceptaclos, or cheek pouches, 
in which they stow their •food. They have on the hinder 
extremities hard places, or, ns they are termed, callosities , 
which arc not covered with hair; the tails are short, or rc- 


* Library of Entertaining Knowledge. Natural History of Monkeys, 
Opossums, and Lemurs, vol. i. A most entertaining and valuable work, 
to which we refer the reader for details which arc incompatible with our 
limited plan. g 

t llerghaus and Johnston. 


MAMMAL] 


447 

duced to tubercles, and destitute of all muscular power. 
Baboons go on all-fours, live among rocks and ufbUntainS, and 
in sonic casqs, when they associate in troops, are? more than a 
match for the fiercest beasts erf prey. 44 They are arranged 
in two genera (Papio and Cynocephalus)> respectively confined, 
with one or two cxccptidhs, to the continents of Asia and 
Africa.” “Tlft*l#fty mountains of AbJ^inia and of South 
Africa are tennjited* by nymeVms troops of these animals 
( Cyjjficephals ), which evcn»appear to prefer the more rigorous 
climate of these «Jev$tefl*rcgions, to the hot and sultry forests 
of the lower plains.” # • ^ # 

The Monkeys also have^bpe^ pouches £fcid c&llositios, but 
their tails are long and muscular, and they gre pre-eminently 
a sylvan race. Th^ walk on all-foifts, and their long tails 
become powerful and efficient instruments in guiding their 
movements, and in maintaining, like the pple*of»flie rope- 
dancer, their* equilibrium during their rapid and varied evo- 
lutions. Tho face presents in different species a great diversity 
of colour, being whftc or black, blue or red, flesh or qppper- 
colourcd; and, added to tlieir grimaces and imitative pro- 
pensities, gives to them in t>ur 
eyes the fantastic appearance, 
that has become proverbial » 

The Apes have neither tays 
nor check pouches ; and the 
callosities mentioned exist only 
in a rudimentary form, or are 
altogether wanting. Their pace 
is semi-erect, and in their 
native woods fliey walk oh two #>- 
logs even along the branches, 
their long arms compensating 
for the want of a tail in steadying 
and directing their motions.” 

With the exception of the 
Chimpanzee of Western Africa* 

(Fig. 341), they are limited to 
# thc great islands of the Indian 
Archipelago. The various anec- 
dotes which are related of the 
Chimpanzee and tho Orang 

Outau evince on the parts nf vi ffl 341 .— Chimp-inzhe. 
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these animals a superior degree of intelligence and dqpility. 
tyh tihmi the iflfdoso]»licr will find the nearest approach to man, 
fBffni: mental characteristics and hodily configuration, which 
the jower animals are permitted to attain — yet vast and im- 
passable is the barrier of separation, 

Tho Monkeys, so far as they are khown at the present time, 
contain in all 17(5 'species, forming tho one-ninth of all 
mammalia. Their fossil remains ^ave been found in France, 
iinlndia, and in South America. /They have also occurred 
in England; so that there is no doubWhjt when the climate 
wgts suitable for the Crocodiles* and Turtles, whoso remains 
occur in the Londdh clay, amj fy the growth of the cocoa- 
nuts and spices f(*ind in the Isle of Skeppy, it was sufficiently 
: wafm for these four-han8ed mammalia,* to^enjoy their arboreal 
: life among the brand its. 

' To the <d&s%ic|l scholar the present order is deserving of 
\ notioc, as having given origin to the anoient fietlbn of satyrs, 
f pigmies, and other suppoaod tribes of human monsters. 

» 


Order 1UMANA.— MAN. 

f 

r r 

“ Two qV far nobler shape, erect and tall, 

Clodlike erect, with native honour clad, 

1« naked majesty seem'd lords of all; 

’'Anil worthy seem'd; for in their looks divine 
The inu^e of their glorious Maker shone.” 

Pa it adi, sr Lost. 


MfliTON, in these lines, has*\h;scribed with the truthfulness 
Skoal poetry, one ~ftbe most striking external characteristics 
Pw* Man — hih ex^et gait. *The zoologist points to the liumau 
poml as presenting ggother mark of distinction. In man only 
fean the thumb he applied witlf stick precision and power to 
ftach of tlic fingers as to seiac the most minute objects. So 
?mich superior is it to tho anterior extremity in Monkeys, 
jjthat Sir Charles Bell remarks, — “ Wc ought to define tho 
|hand an belonging exclusively to Mun.”+ Of all animals, the ‘ 
I term JJimana , or two-lumded, is applicable to Man alone, lie 


* Guru’s Fossil Mum m alia, p. J. 
f Hiiilgi water Treatise, p. IS. 
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Fig. 342. — Nrh#ous Svsxkm of Man. 
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stands in the scale of tlio animal creation app,ut and ^inap- 
proachable, ^fitted with dominion over “the beasts of tho 
fieldj the fowl of the air, and the fish of the sea, ivnd whatso- 
ever passeth through the paths* of the sea.” 

l£ forms no part of our design to enter into tlic natural 
history of Man. We would only point to tljc place he occu- 
pies, to the cxtermU* characteristics by Which lie is distin- 
guished, and to the hidden wonders in hie bodily frame which 
tho skill of the anatomist has revealed, in the structure of, the 
lungs 287), the circulation of tlitf bl&ocWjjFiy. 286), and 
thp arrangement of the nervous system (Fig, 342). We leave 
it to the philosopher to speak jofyttyi triumph' of mind in con- 
ferring^on inanimate objects powers surpassing those of tho 
fabled genii of the east; conveying the interchange of ideas 
\ with a speed outstripping that of the winds; and unveiling to 
Uhe eye in-thfe starry heavens glories to which the highest 
| imaginings of th^ poet had never soared. We presume not 

! to filter on tho still nobler province of the moralist or the 
divine. *, But we would remark that, in pr6portion to the high 
privilege* with which Man has beeu endowed, is the respon- 
sibility "to employ aright the talents committed to liis trust. 
3 And among the fitting and proper uses of his powers, the 
^endeavour to # know something of# the works of Creation by 
* which lie is surroumlcd should hold a foremost place. 

S «The study of the living tribes by which the earth and the 
^waters are peopled, forms one department of that course of 
Niental culture, to wjiich every man, in every condition of 
" i should be subjected. Such study trains our perceptive 
ptics to action; leads us to compare, to discriminate, to 
feratise, and to make the acquisition of one truth, the means 
Sshending to another still more comprehensive. It supplies 
Peasant and profitable companions amid the solitude of the 
shore, the dell, 9i' the mountain ; briifgs us a rich heritage of 
pleerful thoughts and healthful occupations; and, above all, 
Jit teaches us to see the beneficence of the Great First Cause 
J^veu in the humblest of the crcaturos which IIe hath made. 
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• • * 
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AND THE • 


SCIENTIFIC TERMS OCCURRING IN THIS WORK* 


Acalf/fHjE, an order of rayed animals, well known by the name 
of Sea-nottles. They are remarkable for their gelatinous 
structure and their stinging powers. From tms Greek 
akalephc , a nettle. * 

Acantuoptery'gii, an order of fishes, in which the dorsal fins 
are supported in part by spinous rays. Gr. acanthos , a spine, 
pteryx a wing or fin. • • 

Ace'phala, a group of molluscous animifls which, like the 
Oyster and Scallop, are destitute of a head. Gr. a 9 without* 
..kcphale, the head. # 

Aerated, a term applied to water or other liquids when im- 
..pregnated with air. • 

Aerial Respiration, breathing which belongs to the air, and 
is carried on by lungs, as distinguished from that which has 
referoncMe water, and* is effected by gills. * 

Affinities, a term used to deflote the close relationship in 
points of structure existing between different animals or 
groups of animals. Lat. affmis , allied to. 

AgGli/tinated, having the one part Suited to another as if glued 
together. Lat. ad 9 to, gluten , glue. French, agglutiner. m 
Ag GRE gated, collected together. Lat. aggregare 9 t o gather to- 
gether. # 

A luu' men, a thick glairy substance like the white of an egg. 
Lat. albu8, white. 


* Some words, which strictly speaking arc not scientific terms, have, by the 
advice of some experienced teachers, been Introduced in the Glossary. And for 
Uic same reason the Greek words, whence the terms arc in many cases derived, 
arc given, not in the Greek characters, but in the ordinary Italic letters, the 
Greek upsilon being throughout represented by the letter y. 

• 
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GLOSSARY. 


Alimentary <Jt\.NAL, that part of tho intestine through which 
the food passes, yielding its nutritive portions to the action 
of certain vessels termed “ absorbents.” Lat. alimcntupn, 
nourishment. 

Ambula'cua, a term applied to the rows of ap»rtures in the 
Star-fishes and Sea Urchins, froip a fancied resemblance 
to the straight aljqys or avenues to old mansions. Lat. am- 
bulacrum, an alley, a walk. • * w 

Ammoni'tkb, a group of chambered shells, belonging to tho 
utile-fish tribe, and now extinct. They hear some resem- 
blance to coiled snakes wanting? tnc head, and take their 
na.no from a similarity in their form to that &‘l the horns on 

* the statues of Jupiter Ammos ? » 

Amphi'bia, an order of Reptiles, which, by tnc possession of both 
lungs and gills at the same xiirib, $r at different periods, are 
^fitted to live either on land or in water. Or. amphihios K 
naving a double manner of life. 

Analogous, a tenn<used in Zoology to denote a resemblance 
between lWo qbjects, or groups of objects, as distinguished 
from the real structural relationship denoted by affinity. 

Analogue, a term employed to denote the resemblance that 

* exists between animals in a fossil state and species still 
living. The recent shell is said to be the analogue of the 
fossit- 

Anal^sis, tho soparation of a compound body into the several 
parts of which it consists. From a similar Greek word, 
signifying “unloosing.” 

• Anatomist, one who cuts up or dissects portions of the animal 
frame, fortlie purpose of either acquiring, or communicating 
to others, a knowledge of theif structure. 

ANIMAL' CITIES, thoso extremely small animals which are in- 
visible to^tlic naked eye. — See Infusoria. 

Annkll^Ta, a class of articulated animals in which tho body, 
like that of tho Earth-worm, is composed of a number of 

v^rings. Lat. annulus, a ring. 

^ JppNE/ms, the members of the above class. The name lias 
JR, the same origin. c t 1 *■ 

Pjinnulose Animals, thoso with the body formed of successive 
rings. Lat. annulus , aVmg. 

Anomgu'ra, a section of crastaceous animals, distinguished, like 
c the Hermit Grabs, by the irregular form of tho tails. " Gr. 
anomos , irregular, and oura, a tail. 

Anterior, Lat! that which goe c s before. 

Anten'nje, tho horns or i'eeleiw attached to the heads of insects 
and Crustacea, 


A'foda, without feet — applied to fishes which, like Eels, have 
. no ventral fins. Gr. a , without, jyous, podos , a foot. 
Apparatus, the means or instruments for effecting a certain 
end. Lat. apparo. I prepare. 

AFter A, an order of insects including all those which, like the 
Flea, are destitute of wings. Gr. a, without, pteron, a wing. 
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PART I.-.INYERTE»R^TE ' ANIMALS.’ # 

Introduction. — P. 1 ^ m 

What is ilie meaning of the word “Zoology?” What is the 
first thing to he done in attempting a classification v£ «jflmals? 
The halt flies in the air; why is it not classed witfi birds? The 
whale swims iif the sea; why is it not a fish ? "V^hat must form 
the basis of classification? Wliat is the object of it? What 
< 1 i vision was proposed >>y Lamarck ? What was taught by Cuvjf r ? 
Into how many principal groups did lu; divide the aniinq^king- 
doin ? What are the names of tjjose groups ? 


habiai'a.— t. a. „ • 

To what kind of animals is the term applied? Wliat is the 
arrangement of their nervous system? Into how Qiany classes 
fire they divided ? » 

■ 

Class I. Infusoria. — r, 4. 

To what creatures is the term applied ? What is the origin of 
the term ? WhflPSw their size <?omparc$ with that of the globules 
of our blood? What is Ehrenberg^ calculation? Where are 
they found? Into what orders are they divided ? Explain the 
meaning of these two terms. 

Folygastrica. — How did Ehrcnherg find they haefa number of 
stomachs ? How do they move ? What is the meaning of cilia 9 

ItoTiFERA. — Wliat is their stSmcftire ? How do they feed? 
What experiments were made by Eontana? What modes of 
reproduction have been observed among the infusoria ? How do 
they conduce to the purity of the atmosphere ? What is said of . 
their silicious shells ? How many were calculated to he in a 
<M»ic inch of tripolif What effects are now occurring from 
similar deposits ? 

Noth.— The organisms by which those silicious shells are deposited, having^ 
been more minutely examined, are of late regarded as more properly belonging” 
io the vegetable than to the animal kingdom. 




« % Class II. Entozoa. — r. 11. ' »* 

What is the meaning of the term ? How many species irifust 
the human body? In wliat situations are they frund? What 
the mode of reproduction in the tape-woijn ? What is the 
estimated number of ova in another species ? 

C&Pfl III- ZODJUIYTA. — P, 14. 

Vv T hat is the meaning of the te;rm ? Who was flic discovere r 
the true nature of these creatures? When did tliis occur? 
Wherein is the radiated structure she \yu ?^ Meaning of tmUcuIu ? 
OPpoli/pi ? **■ 

Order I. Hydrojda. — 1\ f&— Whence the name? Describe 
the lf^dra. Wfiat power possessed hy Idle tenlnruh ? How 
fire the young ^ produced ? By Svliom was the Hydra made 
tknown ? When did be live ? What did he say of its vitality ? 
Whrtt other particular does he recount ? « What is the name of 
the nctfct family <ff Zoophytes ? Describe the Tubularia. What 
is said Of* thei ^reproduction ? How do the young use their ten- 
tacula ? Name the next family. Meaning of tVtf term? How 
are the polypes? connected with the stem ? What does the repe- 
tition of any organ indicate ? Give examples of this in other 
ordfers. Where are the germs produced ? 'flow arc they diffused ? 
How developed ? What number of polypes may be found on a 
single plume ? What number tfn a polypidom ? What is said 
of their transitory existence? Do they possess any luminous 
property ? When is it exhibited ? 

Order \I. Asteroida. — 1‘. 20.-rMcaning of ilic term? Where 
do those animal* live ? What is the Virgularia ? Where found ? 
What is the Oorgoniaf ITow \f\ it flexible ? What difference ol' 
Structure is seen in the Isis ? What is said of the red coral ? 

Order c IIt. Hbliahthoida. — P. 22. — Meaning of the term ? 
What is the aspect of the Sea-anemone? Where found on our 
coast ? Meaning of Actinia ? On what does it feed ? How long 
was one kept alive by Sir J. Dalyell ? To what use has a French 
philosopher proposed their being applied ? Whpt is said of their 
power of bearing mutilation ? What anecdote is told by Dr. 
Johnston ? To what or<Jer do the coral -building polypes belong ? 
What is the extent of some of tho coral reefs ? Ilow are they 
preserved ai^l increased? What {b Darwin's theory of their 
formation ? 

Order IV. Ascidioida.— P. ,27. VWhat is the origin of tlic term ? 
Where are such polypes found? What is their distinguisliing 
peculiarity of structure ? T6 wliat Zoophytes is tho term “ flustra' * 
applied? What is Dr. Grant's calculation? To what higher 
organised animals do they bear the closest affinity ? 

Class IV, Kadiaria. — F. 29. 

Ilow arc these animals distinguished from any previously treated 
of ? Into what groups are they divided ? What situations do 
1 hey respectively occupy \ What is the integument of each ? 
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Order I. Acaleph.®. — P. 30. — Meaning of the term ? What is 
said by Owen ? What of their structure f Their distribution ? 
Peculiarity of Diphya f Of Phymlia ? Of Velclla? Wlierc taken ? 
Size and form of Cydippa f Meaning of Ciliogrades ? Of Bcroe ? 
Thetf movements? Tcntacula and their uses? Their food ? 
Their vitfdity ? JVhat is said of a different species ? How ma*y 
species of Medusas or jelly-fishes? What differences do they 
exhibit ? How do they more ? How do they breathe ? Mean- 
ing of Pulmomgvg&ctf Size ? Colours ? St*i#ture of Rhizoitoma? 
Of Ci/anea ? dO varies of Cyanecft Growth of the young ? Describe 
its changes. Give proof of the small quantity of solid matter in 
a Cvdippe. In a Medusa. Phosphorescence of Aealcpha. Lunrf* 
nosity of the sea^-to what Wing ? Cause of colour in the Green- 
land S#a? Score.fljy'? calculation, of their numbers ? State^tho 
concluding observations. * # w 

Order II. EcnftfonEiniAT^— *P. *42. — Meaning of th# term ? 
Where do animals of this class live ? IIow ar<k the young pro- 
duced ? By what means are they diffus^l? What changes d# 
they undergo? What is said of the Cribella? What of the simi- 
larity or dissimilarity in the appearance of tnc nnipapla* of this 
group ? Into how many families are they divide# ? 

First Family * — Me a mug of Crinoidece? Their English appclla- 
tion ? Were they more or less abundant formerly than now ? 
What English names, have been given to the detached verte- 
bra'? Wiiat opinion prevailed prior to 1823 respecting these 
animals ? What was announced in 1820? By whom 7** What 
observations were made in 1^40? How many arms has *11118 
fr’.pccies? Wlmt is its colour? What tinge docs it impart to 
iresh watci ? , 

Second Family. — Meaning of •Opliuridcu ? English appellation, 
and why given ? What is their (*ize ? What is said of a species 
of Ophiura f • 

Third Family . — Derivation of A&teriadcv 9 Describe the “ Five* 
fingers.” Explain the use and mode of employing the suckers. 
What occurs if an arm be broken off ? What opinion do oyster- 
fishermen hold respecting it ? How does it appear to overpower ' 
the oysters? What specific name Inis been applied to a species 
ofLuidia? Eauiain why this name is appropriate. * 

Fourth Family . — Wiiat is mcant*ft$ Echmidcc ? What is the 
general form of these animals? How^lo they move? How is 
the “ shell ” or covering enlarged ? How many suckers have beer: 
estimated in a sea-urchin oh moderate sfte ? How«many spines? 
How is respiration effected ? What took place when one was cut 
in two? What is meant by the “ftmthorn of Aristotle” ? What 
does Professor Jones say of these jawj? Describe the appearances 
of a boring species. 

Fifth Family. — The scientific name ? The English name ? ITow 
do they move ? What is said of their power of reproducing lost 
j^arts ? To what use have they been applied ? What English 
name was given to a Cornwall species ? 

Sixth Family. — ‘What do these animals resemble? Where are 
they found ? ’ What docs Professor Forbes remark of the British 
species of this order ? 4 
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ARTIC UL AT A. — P. 57. 

What arc'the characteristics of this division as distinguished 
from the preceding ? Into how many classes aro the articulated 
antmals divided? State the name of each clasfl, and give 
c^imples of the animuls comprised in it. r 

Class I. Annellata. — P. 59. 

What iB the mchifing of the tcj;m ? By,w*tiit peculiarity of 
structure are leeches distinguished ? How do they move ? flow 
do they breathe ? Is the incdicinalrleech a native of Ireland ? Is 
it of England ? ’From what countries'll the supply derived ? Jfow 
can^the leech draw blood ? How is it sforcfl iyi«? In what senso 
4 was the word “leech" formerly. used ? How is the winter* passed 
l>y the horse-leech ? Give an instance of tliis.^ In what respects 
does tlufbody ot the eartli-w c jrn& differ from that of the leech f 
How does the earth-worm move? When do they go abroad? 
How arc they produce dr What is the colour of their blood ? On 
what do they feed % Wliat are their uses ? What is stated by 
Mr. Darfyin % What is said by Dr. Carpenter as to the body being 
<*ut in two ? What experiments were made by a French natu- 
riilist ? What peculiarity of reproduction is observed in the Nais? 
*How is respiration carried on in the “lob-worm?" IIow in the 
Tcre{dla ? IIow in the Serpulaf Wliat aTc. the Errant cs ? What 
are the^r/limensious ? What is the covering of the “sea-mouse ?" 
Wliat ate its colours? Name t^ic lour tribes of Annelids now 
enumerated. Where is the hair-worm found ? Wliat is its length ? 
What error respecting it is still current ? Give examples of the 
different meanings in which the word “worm" has been used. 
Arc any of these animals luminous? Where have they been 
observed ? Does* any species inhabit rock-pools ? How is its 
presence manifested ? 

• * Glass II. Cireipeda. — P. G8. 

Wliat tradition is* told of the Barnacles ? What scientific name 
commemorates the error? What are the metamorphoses of the 
Lepa#? What of the Balanus? How were the shells of these 
anim als formerly classed ? >y hat simple experim&ix is mentioned ? 

Class Iff. Ceustacea. — P. 72. 

Wliat is thejneaniug o£ the term ? What are the uses of a hard 
covering to animals of this class ? Of what material is it com- 
posed? Where do the Crustycee live? What is said of their 
form ? What are the characteristics of the class ? How is tho 
size of integuments made to keep pace with the growth of tho 
animal? What is said of their power of reproducing an injured 
limb ? How is respiration carried on in the common crab ? How 
in the Phyllopoda, or “gill-footed?" How in the Oniscusf How 
in the land-crabs ? Why are land-crabs drowned by long immer- 
sion in water ? What is meant by “pedunculated" eyes ? Wliat 
by “sessile?" What is the structure of the eye in JJaphnia? 
What is it as shown in a fossil species (Asaphusf) What aro 



Trilobites? What inferences have been deduced from the 
structure of their eyes? Arc Crustacea born uliv# <or produced 
from ova? Do they undergo any metamorphoses? What was 
the former opinion on this point? Ly whom was the true state- 
ment first brought forward ? What were his observations ? To 
what animal hsil the term Zoea been applied ? Are any la A cl - 
crabs found in Europe ? What docs Col. Sykes say of some Indian 
species ? What ig said by iJishop llcber ? A\H)at line ot march is 
pursued by tlio^fe ot the Antilles ? For wmir purpose is this un- 
dertaken ? TTow arc Crustacea clilfesified ? Why arc “spider-crabs" 
so called ? What ob&rvatioh was made on one of them by Mj. 
Them pson ? IIow fe tl le l;*r£o edi blc c rab captured ? What weight 
does it attain ?»Js the •smaller species used as food? To jphat 
tile arbihey applied by fislicrmcji# What are pea-crabs ? Wliei** 
found ? In whafc numbers ? JVhy are hermit-crabs so called ? 
For what purpose is a shell necessafy ? How is it selected? What 
is the structure of the tail of the lob^er? 4*Iow are lobsters 
captured ? What dynensions arc attained by the spiny lobstef? 
What is said to be the longevity of the crayfish ? How arc the 
young supplied with food ? In the event of capture^ tow do the 
I >arcnts act ? What appearance is presented by the cast-off shell ? 
What is said T*y Mr. Hall on this subject ? Is th# shrimp common 
on all parts of the coast ? Is the prawn ? In what situations art* 
the smaller Crustacea found? Why is the Cyclops so called? 
What docs Jurine say of its fecundity ? What of its cannibalism ? 
What is the appearance of tlicg Daphne? _ How are itsuva pro- 
tected during winter ? What arc the habits of the JAmnoria? Do 
any of these animals possess luminous powers? What are (ho 
Fpizoa ? W^iat is said of their numbers ? Stato the remarks of 
Mr, J. V. Thompson. # # * 

Class IY. Insbcta. — P. 92. • 

What is the origin of the term ? Into how raaliy parts is the 
body divided? What is the structure of tfce heart? What is 
said of its pulsations, and of the circulating fluid ? How is respi- 
ration effected ? What is the structure of the tracheae? What 
are the antenym? What aip their supposed functions? •Have 
insects the sensirof smell ? What instance is given by Mr. Knapp ? 
Have they that of hearing? Give an # example. Are the eyes 
sessile or otherwise? What is the most usual numbcT? How 
many eyes has the whirl -gi^ ? What i# the most«comnion kind 
of eyes? How many lenses have been computed in the eye of a 
dragon-fly? Of a gad-fly? An #nt? A house-fly? A butter 
fly? and in that of a species of beetle? For what apparent 
object are they bestowed in such abundance ? What is meant by 
the “metamorphoses" of insects? Mention their different states, 
and the terms used to denote them. What is the nature of the 
food of insects? Name the several parts of the mouth. Are 
# those parts invariably present? What is the number of the 
wings ? What are the elytra ? What does Professor Owen say of 
the wings? On what is the classification of insects founded 9 
Give the note enumerating the several orders, and examples oi 
them. 9 
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Order I. Coleoptera. — P. 107. — Meaning of the term? Wliiit 
is said as to the size of these insects ? Why is the death-watch 
so called ? Wnat does its note resemble ? What 'difference's are 
observable in the male and female glow-worm? Why is the 
M blind beetle” so called ? How does it feign death ? „ What was 
th® sacred beetle of the Egyptians ? Why does it roll balls of 
dung? What are the habits of the cicindelaV Of the cock- 
chafer? Of the nut- weevil ? Of the burying beetles? IIow 
many species of coUot tera arc now known ? # . 

Order IT. Ortii opter a.. — P. 132— 1 leaning 8f tne tqrm ? What 
insects belong to it? What axe t lie, .habits. of the mantis? The 
hP&aso-cricket ? .What is said of its song? What of the note of 
tliq field-cricket? Habits of the cock inches ? ( Of the locusts? 
Hov^many species of locusts have been capfarKl in Britain. ? £ 

*’ Order HI. Neuropteiia. — P. 1 10. — Moaning of the term i What 
insects belong to A?. What ajc tLio characteristics of the order? 
Where do dragon-flies pass their larvi state ? Wlmt is the French 
t*rm for them? When* arc the eggs of the May-flies deposited ? 
What is the covering of the 1/irvcc ¥ What the ephemera? 

Orde» IV\ Hymenoiticra. — 1\ 310. — Meaning of the term? 
Number ahd*stn*oture of the wings ? State the other character- 
istics. What insects belong to it? Why are the Faw-flies fo 
called ? Mentioif a well-known species ? VV r liat are gall-flies ? In 
tvhat numbers are they found? What is tjie true nature of the 
Dead*8ca apples? What arc the Tchneumonida ? How many 
species tfctt known ? What are their habits ? What hypothesis 
prevailed formerly about, them ? How many have been known to 
issue from one chrysalis ? Why are the wingless ants wc usually see 
included in this order? What is said of males, females, and neuters? 
What is honey-dew ? In what stages do ants pass the winter in 
these countries? liWhat is the common belief? How has this 
»bcon confirmed? What is said by Solomon? What does Col. 
Sykes say of an Indian species ? Wasps — of what does their com- 
munity consist*? What is said of their 1 mbits ? Of what material 
is their nests composed ? In what way do the sand-wasps provide 
for their young ? Into how many groups may bees be divided 
according to their habits ? In what places do tlie solitary species 
makeffLheir nests ? Describe the halpts of the Z^^opa. Do the 
same with the mason bees ; ^ ith the leaf-cutter bees. Is tl icve 

any one circumstance which distinguishes the social bees from 
the solitary ? Of wliat kinds is the community composed ? What 
jire the habits the humble-bees? To what blind man are we 
indebted for much of our information respecting the hive-bee ? 
Wliat are the duties of the workers^ Wliat is dono to the males 
in autumn ? What arc the habits of the queen ? IIow is the want 
caused by the death of tlio cfuccn supplied ? How is honey col- 
lected ? How is pollen earned to the hive ? How is wax pro- 
duced ? Wliat is said of the form of the cells? What place in 
Greece was celebrated for its honey ? # 

Order V. Strepseptera. — P. 3 32. — What is said of the size of 
these insects? What of their length of life? Where do they 
pass tlio earlier stages of their existence ? 

Ordkp. VI. Lepidoptera. — P. 133. — What are the number and 
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structure of the wings? What moth might seem to have a 
greater number ? Wliat is the structure of the mouth ? How is 
food obtained^ What is the number of these inetcts? What 
are their colours? Into what groups are they divided? Are 
certain butterflies limited to certain localities ? Wliat arewthe 
hawk-inotns? What other narrife is applied to them ? Name the 
largest Europeafi species. What arc its dimensions ? Its habits '( 
Why regarded with terroij How has the word “moth” been 
used ? What sh® do some attain f Wha1»jgoof can be given of 
the minuteness of Dome cate*pillars ? Why arc some called “sur- 
veyors V What Is sajd of the hauils of the leaf-rollers and others P 
From what sourcc f is tlic siy^ly of silk procured ? What is 
of its value in ancient 3J<wne ? What of its abundance in China ? 
At wfyit time Tfere file eggs brought to Constantinoide ? twider 
Syhat monarch introduced id to Jits dominions ? • 

Order VH. lI«JMTi*TETiA, — 1 J # 1 3‘J. — Is the %nouth fqymed for 
suction or mastication? Wliat afe the number and strut ture of 
the wings? What insect of this order^was Th great repute ^t 
Athens? IIow is the cuckoo- spit produced? On what do the 
Aphides subsist? What is the most remarkfddc ei remittance in 
I heir production? To what family do the sral^-irftd.'ts belong? 
Wliat is the* appearance of the female? What is cochineal? 
Where is it procured ? How many insects may be in u pound 
weight? What other insects arc mentioned as belonging to thlfc 
order ? * • 

Order V1TI. Diptera. — 1\ 143. — llow many wings«Aavc the 
insects of this order ? What#is tlic mouth adapted for? # JJow 
many species are known as natives of Ireland? How many 
European jpccicB of the family Musddcc ? Wliat is the use of tbo 
iicsh-ilies? •Whitt is said of tjrcir powers of incicasc? What of 
annoyance from the housc-ilics ? Of sufferings from \nusqoi toes P 
Of irritation from tlu; gud-tlicsf Of terror caused by bot-llies? 
What families are noted for their aerial (lances ? What is said of* 
alarm occasioned by these flics ? What phenomenon \jas observed 
in 1S42 ? W'liy do they thus congregate ? m 

Order IX. Apteiia. — r. 148. — Into how many orders is the 
Linmean order Apt era now divided ? Give the scientific name oi 
each order audits meaning. # Give examples of the insects Itflong- 
ing to each. # •• 

Class V. Arachnid a. — P. 150. 

What animals arc included in the present class? What arc 
their characteristic peculiarities ? # How many pair of legs have 
they ? Wliat is said of the eyes ? What of the senses of hearing 
and smell in the spiders ? How is 4he poison of the spider con- 
veyed ? Where is it lodged in the scorpion ? Wliat is said of the 
compound structure of the spider’s thread? What of the two 
kinds of thread composing the net of the garden spider ? To 
wliat use is one of these; applied by the astronomer ? Is the spider 
ciuel? What is gossamer? What different modes of life ait: 
observable among spiders? What of their habitations? Wliat 
of the affection of the female for hoi young? 
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MOLLUSCA. — P. 165. 

What is the tneaning of the term ? What is the arrangement 
of the nervous system ? What is remarked of the blood ? Where 
are *lhey found ? What is said of their* form and / colouring ? 
What of the uses to which they are applied ? Wlipt of their sizes ? 
How is the shell secreted ? Of what is it composed ? How is the 
colouring matter deposited ? Give examples of change of form in 
shells with their grmUfc, or from other circumstances. What was 
done by Aristotle in this departs cift of knowledge ?* What by 
Pliny? What by Linnama? What- by Cuvier?* What are tho 
ttf^lcading divisions of the Mollusca V Into h<?w many “ classes’ ' 
arc each of these groups divided? r^whafc characteristics tire 
thcs*f classes distinguished ? (give tho naAc hi each, and tjgg 
rifeaning of the terp. c 

- ^ r , * 

■Class^I. Tuhicata. — P. 163. 

What kind of mollusks arc said to be “tuaicated?” What is 
best kno^rn species 1* Describe its appearance and structure. H as 
any spccicft'a* transparent covering? Wliat haB been observed 
respecting Die circulation in these animals ? Are tfee young free 
or tixed? Do any of them possess a power of budding? What- 
lAu Botrylli f What is the most striking peculiarity of the Pyro- 
&oma‘* What is stated lespeeting the Salpocf 

• Class II. Bbaciito*oda. — P. 165. 

What are they’ Where are they found? At what depths t 
Wliat is Professor Owen’s remark ? t 

Class III. LamellibAvnciiiata. — P. 1G6. 

What is the structure of the gills ? What common mollusks 
belong to lifts class ? Where do the ova remain for some time ? 
What is said of the young ? How is the oyster supplied with food ? 
Are they sensible of changes of light ? Where are the young 
deposited ? What of their growth ? State the origin of pearls. 
What^ias been said of the value of Some? Wh§pt‘is the pearl 
oyster found ? IIow long eaivw direr remain under water ? What 
revenue was at one timer derivable from the pearl fisheries of 
Ceylon ? How does the large scallop move ? What is meant by 
the “ byssus” of 1 tho mussel ? What uce was made of it at Bide- 
-ford ? To what has that of the Pinna been applied ? Describe 
the use of the foot of tlic cocklo? What is its structure ? What 
was believed to bo the weightof limpets used as food at Larne in 
1 837 ? What was the enti re weight of “shell-fish” as carried from 
the beach ? What prices are Carrickfcrgus oysters compared with 
pearl oysters ? Give examples of certain species used as food, 
being restricted to certain localities. Mention some of the boring 
mollusks. State instances of damage done by the Teredo. What 
is the best defence against them? Wliat example is given of 
benefits derived through their agency ?' 

( 



Class IV. Pteropoda.— P. 175. 

Iiow arc the mollusks of this class distinguished?* What species 
is abundant in the Arctic seas ? Describe its appendages and 
suckers. m 

1 | 

• Class V. Gasteropoda. — P. 176. • 


What is the structural. peculiarity of this class? How is it 
divided into cyders ? Name the first ofbtfcese, and explain the 
meaning gf the tftm. Naifte tjie next, and explain it also. The 
same with each of the othejs. Wliat are the habits of the N’udt- 
branchiata 9 To yliat ord^r docs the limpet belong? How jg»its 
fdbd procured ’ Vyiat*i» the peculiarity of the Chiton f To what 

f irdor does the" fJba-larc belong ? What iB said of one wli«n cap- 
med"? What tradition was cfiftrcnt about it ? To what ordendo 
slugs belong ? Do they possess fgreat sensitiveness ? ^ny repro- 
ductive power? What safeguard to some extent is enjoyed by 
the young ? Have any of these animal^a rucffmental shell ? How 
many species of Iklix are found in Ireland? What is said of 
them as food for birds ? Arc any species eaften by otlnjr animals’ 
Have any been eaten by man ? To what ordcj ddfeif the common 
whelk belong ? For what is the dog- wliclk remarkable ? Wluit 
was the Tyrian purple ? How was it procured ? 




Class VI. Cephalopoda.—? 184. • 


What arc the characteristics of the class? In wnat points of 
structure is it superior to the preceding ? Where was tli£ pearlv 
nautilus taken ? What is said of the structure and the number 
of its gills? iWhat were the Ammonite s? The Orthoceratitcs v 
What cuttle-fishes have tofo gills ? What was «the Belem nite f 
Wliat were its habits ? What opinions wef e current regarding 
the argonaut ? What is the true account of its power of moving? 
What function is performed by the arms with Ahe membranous 
disc? What is the Poulpc? Wliat is the structufb of its arms? 
Give an example of its powers of attack ‘and escape. In what 
respect lias it an analogy to the chameleon ? To what use has 
the ink of the cuttle-fish been applied ? How has the internal 
bone been fluid ? Has tlte flesh Jjeen regarded as nutritious or 
otherwise? Where has it boclf sold? How has the common 
Loligo been used at Newfoundland ? ■ What proof is there of its 
abundance on that coast ? Wliat does Mr. Bennett say of the 
numbers of another species? WhA exaggerations have been 
current as to the size attained by some of these animals ? Whdfc 
was the actual size of a vefy lftrge one found by Captain Cook ? 
In what arc the ova contained ? Ajc these ova uniformly in clusters 
or detached ? What remark has Dr. Buckland made respecting 
fossil species’ What is said of the importance of shells in a 
geological point of view ? What observations have been made 
on the microscopic structure of shells? What was discovered 
regarding their "distribution as to depth in the ASgcau Sea? 
What as to their geographical distribution ? What is the inference 
to be drawn from these phenomena ? 

9 
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PART 1L— VERTEBRATE ANIMALS. 


What are some of the most obvious points of difference between 
the Vertebrate' find the Invertebrate Animals? \tfhat arc ^he 
anatomical characteristics of this division ? What is bone com- 
posed* of? Is it uniform in its structure in different* tribes* of 
annuals? Give examples of this.* Name the claves into which 
Vertebrate Animals arc divided. Which of these are Cold and 
which are warm-blooded ? * 


t 


Crtuftl. Pisces. — 1\ 213. t 

Give definition of fishes. II owris {Vic body covered \ How is 
respiration carried on ? Ilow are the* youngs produced ? Where 
me rThhes found ? 'At what tempcratuit-s can they live ? Wh^t 
is sah^of their forms? What of the GlCbe^fisfy I How is the 
tinge, on the body of fishes emitted ? What is its use ? IlrJw is-* 
the metallic lustre ofctlic scales produced? Whoj. covering tliffe- ' 
rent from that, of scales has been ooswved ? Wnat arc the cirri 


of fishes? To what* arc they analogous? What is said of tlie 
senflb of taste? Of sinclf? Of hearing? How docs the air 
Madder assist, this sepso? What arc the otolhes? What is said 
of the sensff yi sight ? What of the blind fishes of the Mammoth 
Gave ? Have fished eyelids ? What is the specific gravity of the 
body compared with that of water ? How is it increased or 
diminished ? What other uses docs the air-bladder serve ? Is it 
found iy all fishes? What arc the external organs of motion? 
ITow does the tail act ? How arc the fins named ? What is said 
of the movements of a Pipe-fish? Docs the Flying -fish really 
fly? Hbw many cavities are in the licart of a fish? How does 
it breathe ? Why does a fish die when kept out of water ? What 
constitutes the food of fishes? How is bcneficencr sliqwn in the 
arrangement by which fishes prey oA fishes? Give example of 
the voracity of the Prog-fish. Contrast the teeth of fishes with 
live organs for prehension in the Iowct animals. What is said 
«of their size, sh^pe, and numbers? Of their being renewed? 
■What is the use of teeth in the pharynx ? Are any fish produced 
MU'e? What is the general rule? Why are ponds in India 
f wtt$kh have been dried up found after the rainy season to con- 
ftflp fishes? By what laws are fishes limited in their range? 
iWhat nft mb or of ova do some produce? What statement, made 
fcfoy Aristotle, has been confirmed*? What is said of the Ilassarf 
. What of a Stickleback? What mode of concealment is pos- 
1 sensed by some flat-fishes ? What mode of escape has the Fly- 
ing-fish ? What Weapon of defence is used by the Skate ? What 
Ifj' the Wecvcr? What by the Spined Dog-fish? What contri- 

( ' vance regarding those spines is ^described by Mr. Ball? What 
weapon is used by the commoi^ Stickleback ? By the Saw-fish ? 
- By the Sword-fish ? Give example of the force with which this 
• has been used. What defence is employed by the Silurus of 
-the Nile? The Torpedo? The Electric Eel? What is said 
\ of the comparative vitality of fishes ? Give examples of this. 

- How are Carp fed in Holland ? Regarding errors and traditions, 
J state what is said of tho Mackerel Midge. What of the origin 
■I of Eels? Of the ear-hones of the Maigre? Of tho Opah? Of 
i* t 
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tlie John Dory ? Of the Remora ? On what principle is Cuvier’s 
cl ossification of fishes founded ? Into what two great groups are 
the]! divided? Name the first Order of osseous Sfifches and give 
examples. Name the second group and the Orders into which it 
is divided- Name the remaining Orders; explain the meaning 
of the name ; give an example belonging to each. Nam ^ the 
three Orders (it cartilaginous fishes, give an example belonging 
iv each, and state the difiWencc in the gills and giU apertures. 

* •(bVRTI LA-GIIsOC S FISHES.— <\«239. 

VctTomymdfE. — P. 239.— 'Ac family of the "Lampreys. — -What is 
the origin of tile scietitific linn ? What small fish of rare occur- 
rence belongs to •this family? How was it formerly cla^SPd? 
What is remufkabte m its skeleton? What in the halj^ts of 
Bomcpqxiiibitcd at Southampton^? m 

• Squali dee Ran (fa. — P. 240. — In the Sharks # and Rays what is 
the structure or the gills i llow are the ova deposited? By 
what names aTc the empty egg-eases known? How arc the 
loung nourished? Among the Sharif, which are huger, Hie 
males or the fcimfics? Give some of ttyoir English names. 
What is the skin used for ? What is said of .Spotted 

Hog-fish? Of the White or the Blue Shark? ^ize of the Bask- 
ing’ Shark ? # What is said of the Bluo Shark ^ As examples of 
providential care, state the arrangement for aiiration of tjje 
blood in the young. • Also that regarding the teeth of the SJfiarks. 

Slurionidtr. — l*. 243 . — Family of the Sturgeons.—- What is re- 
markable with regard to the surface of the body ? wfrnt in tlio 
appearance of the tail, as ctftitrasted witli that of the Perch? 
Hid this form occur in former ages? Why a royal fish? What 
dimensions^ is made from it ? 

Osseous Fishes wnti Flexitime Ray^ — F. 414. 

Order Plecto gxatitt. — The Globe-fish and Trunk-fish already 
mentioned belong to it. 

Order Loptiojiuaxctu r. — IT ow arc the gills arranged £ What fishes 
belong to it ? Ha« any fish a marsupial poujjh ? What is its use ? * 

Order Malacopteryoii Afodes. — F amily AnguilUdce, that of 
the Eels. Meaning of the term Apodes? What are Sand Eels? 
What size dqes the Conger §el attain ? What error is yet current 
inspecting it r •How many British*#pecic8 of fresh-water Eels? 
What is said of the fishery at Toomc ? 9 What of the young Eels 
ascending the river Bann ? I)o Eels ever voluntarily leave the 
water ? What is said of their power ctf cndurin^cold ? 

Order Mal Stjd- orach Ailes. — P. 247. — Family Cyclopteridce . — . 
What is said of the ventral. fins of the Lump-sucker? Of its" 
power of adhesion ? What is said of the value of Turbot brought 
to the London market ? What fishes belong to the family Gadidee ? 

Order Mat. Ardominales. — F amily Clupeidai , that of the Her- 
ring. — What of the White-bait? Importance of the Pilchard 
fishery? Of the Herring fishery? What docs Pennant say of 
I he approach of the Herring ? What is the true explanation of 
the phenomenon? Family Sahnonidm. — P. 252. — What is said 
nf the Pollan? Gillaroo 3 ’rout, for what remarkable? Size of 
the Great Lake Trout? Difference of colour, how caused? Mi- 
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gralion ? Falls of Kilmorac, salmon how taken at ? Quantities 
taken near Coleraine ? How packed ? When do the young go 
to the sea? what is the Farr? Do they return t6 their n&ivc 
river? JSsocidce. — P. 255. — The family of the Pike. — Instances of 
its rapacity ? Its former value? Its longevity? JVcight of 
some* native specimens? Cypnkidct. — P. 256.— Family of the 
Carp. — What of the Gold-fishes? The Carp as* mentioned in 
1496? The Dream as mentioned b§ Chaucer? What use is 
made of the 6calcs oftt&s family of fishes ? ^ » t 

Osseous Fishes with Spiny Hays. — P 257. * 


Order AcANTiiorTERran. — Characteristic^ of tlie Order ? Fa- 
' miJv Labndcc. — 1*. 257. — That of thtf Wrasse^ — Colours of ^hc 
fish ? Local names. Mugilidce. — P. 267.— T$at*of the Mullet.— 
What is said of the distribution ©v our coasts of the thick-Jfpped 
Grey Mullet? Quantity taken ? 'JVcight of a $>ng]c fish ? Na- 
ture of its food ? Habit of spitngin^ over the net f What was 
the weight of a Red Band-fish sent by post? What was its 
length? Wlmt is said ot a l\ib and -fish found on the coast of 
Antrim in 18o6 ? Soombcridcc. — I J . 250. — That of the Mackerel. — 
P. 260. — -Pilot-fish, why so called ? Size of tlie Tunny ? 
Temperature of its blood ? What is said of the Mackerel fishery 
in 1821 ? Sparidm — P. 260. — The family of the Gilt-head. For 
what are the Sea Breams remarkable ? For what the Stickle- 
back mid Gurnard? What fish is called the Piper? What is 
said of a-Meditcivaucan fish? Fcrcidce . — 261. — The family of 
the Pcy ch. — What prices were giv^n by the Homans for some of 
the true Mullets? What is told of the habits of the Torch? 
What opinions have prevailed as to the place of the Lcpidoxiren? 
Where is it found? What are its habits? Wlrit arrangement 
has been proposed lry Agassiz for fofi&l fishes ? What conclusion is 
arrived at by a comparison of fossil fishes with those now living ? 

Class II. Reptjlia. — P. 265. 


What arc 4hc characteristics of the Class ? Where are reptiles 
most numerous ? What is the number of living species? How 
were they divided by Cuvier? How many species belong to 
each Order ? How many are inhabitants of Italy ? Of France T 
Of Britain ? Of Ireland ? Why is tire blood col(L£r. 

Order I. Amphibia. — P. ^53. — How is the Order divided? 
j^What strange aniirab belong to the first group ? Describe the 
metamorphoses of the Frog. On what does it feed? How is 
^thc food captimd ? Whtffc are Tree -fsogs ? How is respiration 
’•effected ? Is tlie Frog considered ns formerly indigenous in Ire- 
land or os introduced ? Is any species of Toad found in Ireland ? 
What does popular tradition in Ireland say of the “Manltccpcr” ? 
What in England of the Toati ? What evidence is there of the 

f xistence in former times of gigantic Batrachian reptiles? 

Order II. Ophidia. — P. 274. — How many joints arc in tho 
spinal column of the Rattlesnake? In that of the Viper? In 
what climates arc they most numerous? What is said of them 
mjftference to islands in the Pacific Ocean ? What as regards 
? What arc their habits? What are the comparative 
WHl»rf of the poisonous aud\jic harmless tribes? llow does 



the Boa-constrictor lull its prey ? Describe the structure of the 
jaw. Same of the poison-fangs. What is said of the poison ? 
Ofstho Rattlesnake ? Of the Naja or Asp ? the Cobra- di- 
capcllo? Of the Python? What evidence of the former exist- 
ence of l^pgc serpents in England ? What species now rej*esent 
there the poisonous and the harmless tribes? What of tli% bite 
of the Commtn Viper? ’How do the English snakes pass the 
winter ? How many wcr<*in one instance found together ? How 
is the skin changed ? IIow are the young produced ? What aro 
the movements m the Conftnop Snake ? What use was formerly 
made of the flash of serpents ? Why is the Blind- worm so called ? 
What is the causg of the appellation fragilis ? What pcculianaiite- 
rCfet attaclies to thifl cr^urc ? A fc \vh at altitude are snakes found ? 

QitDEii III. BflTriflA. — P. 281. — What arc the characteristics of 
■ the Order? IIow many spc<fi<?s are known? Arc any use<?P as 
food ? State th8 habits of sortie gouth American species. Where 
are Iguanas found ? Wluft is rcmaikablo iij their appearance? 
What is their food ? What is peculiar in the structure #nd 
habits of the Geek ns ? State some of the peculiarities of the Cha- 
meleon. Explain its changes ot colour. How are tltfj Lacertidat 
distinguished? What English species beloug tTo"fhis family? 
IIow are ttec young of these two species produced? Give an 
instance of the tail separating easily from tli£ body. Where are 
the Caymans formal ? Where the true Crocodiles ? Where ftie 
Gavials? In what respect arc these reptiles beneficial tft man? 
What was formerly supposed respecting the tongue^jf the Cro- 
codile? State other erroneous ideas regarding these reptiles. 
What does Swainson say of the courage of the Crocodile ? What 
provision exists for keeping up the supply of teeth? State how 
many teeth* exftet at one tinje. Wliat was tlic Icthyosaurus ? Its 
size? Its food? How many gpccies? What was tnc structure 
of the Plesiosaurus ? Wliat were its habits ? What was its moig; 
Temarkable characteristic? What was the Pterodactyl e? How 
many species are known? What were the sfzeg^ What the 
peculiarities of structure ? What the foodf The habits ? 

Order IV. Testubinata. — P. 289. — What are the characteris- 
tics of the Order? Whore are the vertebral? How many species 
are known^, How many. of these are Land Tortoises* How 
many fresli-water ? How many # nfcirine ? Where are Tortoises 
found? Are any included in the British fauna ? Wliat use is 
made of the Green Turtle? What article is supplied by the, 
Hawk’s-bill Turtle? W^at is said of its structure and habits? 
Where are the eggs deposited? What are the habits of th^ 
River Tortoises ? What of 4he •Marsh Tortoises? What is the 
food of the Land Tortoises? What axe they remarkable for? 
Wliat is said of the size of thdfce in the Galapagos Islands? 
What of their habits? What does Pliny say of the size of some 
in the Indian Sea? What are the ascertained dimensions of a 
fossil species from India? Did Tortoises formerly live in our 
own seas ? What docs Professor Forbes say of Tortoises in Lycia ? 

Class IH. Aves. — P. 297. 

What are the characteristic^)! the present Class? What is 
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paW of tlic power of flight ? What is said of the vertebra of the 
neck ? What of those of the hack ? What of the breast-bone ? 
What of the Incrry -thought ?” By what mode is lightiless 
in the bones combined with strength? What is said of the 
temperature of their bodies ? What is remarkable in their respi- 
ration ? What variety do the feathers cxiiibit ? How do they 
conduce to warmth ? How arc those of the wing framed ? Give 
examples of long-sustained powers of flight. What tradition 
was current rcspectingi. Birds of Paradise? What, is said of the 
haunts of the Gan net? Wliat of^ta number?* Ot its. mode of 
capturing its food ? To what depths, can they descend in the 
wate*-? What structural peculiarities ,givc to it the powers it 
enjoys ? W r hat is meant by moulting ? Explain the changes fii 
the appearance of the plumage. Of what dors the food cohost? 
Mention some of the various uses 'hud forms of the beak. W here 
is food st(-,tfd until required? HJenUon some of Hie peculiarities 
of the stomach. Wliat is said of the stomach of the Ostrich? 
Of the structure of the ey^s of birds? How many eyelids have 
they? Give proofs of their possessing the sei.se of smell. Give 
example of^ihe obtutf*ncss of this sense in the Condor? What 
controversy fin if prevailed as to their senses of sight and smell ? 
What are the habits of the Adjutant? Enumerate romc of the. 
labourers by whom the removal of decaying animal matter is 
effected. Explain the moaning of the term “migration” as 
applied r to birds. Give examples of the migratory instinct over- 
coming another powerful one. In what different ways do birds 
evince their parental affection ? Givi examples of different kinds 
of nests. Describe the organs of voice. What bird is remarkable 
for its powers of imitation ? How are birds distributed over dif- 
ferent regions^ Docs Europe possess much variety -r.f species? 
What are tlic com pi rutivc numbers of species belonging to the 
different Orders ? How many spedics in all, according to Strick- 
land, arc at present known ? Into how many genera, are these 
divided ? Have genera a real existence in nature ? Have species 
a real existence ? Wlipt system of classification iB avowedly the 
' best? What is the only sure foundation ? In what way arc the 
external parts said to be an index to the internal? What union 
of knowledge is involved in the idea o f a perfect system of classi- 
fication ? Into how many Orttorp are Birds divided ? W r hat rea- 
sons are given for c?mmonqjng in this book with birds of prey, 
rather than with swimming birds ? 

Order I. 1vAPT©re 3. — P. <°27. — How rjistinguised ? What are 
ike structure and position of the toes t Into what families are 
they divided ? « • 

Family I. — Vulturidce. — F. 327. — How distinguished from the 
, other families? Are any permanently resident in these coun- 
tries? What species have been recorded as taken? What are 
1 their habits ? By what peculiarities is the Condor distinguished ? 

Wliat erroneous ideas were current respecting it ? What arc its 
; true dimensions? To what elevation does it ascend? Describe 
> the appearance of the Lammergeyer. Where is it found ? What 
is told of its audacity ? 

$ Family II . — Falconidce. — P. How distinguished? To 
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what source of error arc we liable ? What species of Eagle are 
pfcrmauent]y.residen t here? To what country do£S the Spotted 
Eagle belong? Golden Eagle — its aspect? Power of vision? 
Capture of food ? Its boldness? Popular error? Habits? Si- 
tuation oJk eyrie ? IIow destroyed ? The true Falcons, hot* dis- 
tinguished ? Vaunts of the Peregrine ? This species, how mod ? 
Terms applied to it in falconry ? IIow carried ? How bedecked ? 
Meaning of “lure,” “quarfy" &o. ? Former value ? Cupidity of 
ilighti ? Boldiftti Itapaqfy of a fcmal? ?• Hawks, how distin- 
guished flbm true Falcons? flow' many British species? Size 
of Cos-hawk ? •Colon'! ? Clnractcr of Sparrow-liawk ? The Kite, 
h^w distinguished when ofi wing ? Is it rare in Ireland ? IJdBey- 
buzzard, where natty* bf ? Hen-harrier, its prey ? Its strength ? 

family III.— StriyuUv . — P. MO.— Flight of Owls? Time^of 
’appearance ? iSjgut ? Supenaifcious fear of them ? Dimensions ? 
Snowy Owls, whe re native % What species most common in these 
countries? Their haunts? Food ? Habitfvof a pair of White 
Owls? Eagle Owl^whore native? G^o instance of its attJth- 
jncut to its young ? Habits of a South American species ? 

Order II. Insessorijs. — P. 342 — Meaning of thewtsqm ? What 
this Order dj>cs not include? How many native species? IIow 
do birds perch? Into bow many tribes arc tl^y divided? Give 
the names and an example of each. # 

Tribe L — Dentirgstbes. — W hat other birds do the Butcher- 
birds resemble in habit and form of bill ? Wliat isjheir food? 
How is it treated by them ? Where is the Water Ouzel found? 
What question has arisen as to its habits? What is said # of tbe 
song of the Missel Thrush ? And of that of the Song Thrush and 
blackbird W^iat birds belong to the family Sylviadw? What 
is the food oT the Robin RedHi cast ? Its habits ? Gh vc examples 
of its building its nest in strange places. FoP what is the Night- 
ingale distinguished ? Is it resident in England at all seasons# 
Is it found in Scotland or in Ireland? Are its jiotes indicative 
ol’ sorrow? Why are Humming-birds so called? Wliat is said 
of their size ? Of their food ? • 

Tribe 1L — Cokirostres. — P. 349. — Sky-lark, what peculiarity is 
there in the foot? On wliat does it feed? When is it fattest? 
For what olSSoat docs it ditfct itself? What is said of itB song? 
What other birds belong to the«d?ne family? For wliat power 
is tbe Starling remarkable? Wliat 4s said of its migrations? 
On what do Stai lings feed ? How are their evolutions described ? 
Wliat fables were cun enfr respecting ^lirds of Riradi.se ? Wliat 
species belonging to the Corvidcv can imitate the human voice In 
Wliat uic the haunts and habitant the Raven ? Where have the 
Hooded Crows been observed? Wliat docs Washington Irving 
say of a Rookery ? What is said by MacGillivray ? What by 
Knapp ? Do Rooks do more good or more harm to the farmer ? 
On wliat do they feed? What is Jesse's evidence on Iho ques- 
tion? What recorded instances are there of their destruction in 
great numbers ? What other species belong to this family ? Wliat 
is told of the Daws at Cambridge ? Why are tlie Horn-bills so 
called ? In wliat countries are they found ? What is their food ? 
Tribe III. — Scansores. — F. 3G#f— By what peculiarity of struc- 



ture are those birds distinguished? What is the food of the 
Woodpecker ?, JSow is it procured ? For what is «the Wrci^ re- 
marlcable ? For what habit, as regards its eggs, is the Cuckoo 
distinguished ? Is the same habit observed in the American 
speeffes ? Mention some of the <pocts who have xefefted to the 
chefcTful note of the Cuckoo. t 

Tribe IV. — Fis3irostres. — T o what countries do the Bec-eaters 
belong? Which British bird possesses the most brilliant plu- 
mage ? What are ife habits ? Wha^ fables unfeT current about 
the Halcyon? What bird, traduced by popular report, is in- 
cluded in this tribe ? What docs Sir Humphrey Davy say of the 
Swallow ? About what date docs th6 Jj3wall</w arrive in these 
countries? Where does it build? Wha£ is £Ls $)ud ? llow is it 
distinguished from other specks.? How is the House-, rfar tin 
distinguished? By what poet is tpe situation of its nest referred 
to? WhAre else liavc those ncaCsbeeii observed? Do tlie House 
martins return to the ncyjjts they formerly occupied? Wliat was 
drift c by a pair when they found a swallow ^possession ? What 
explanation is suggested by Mr. Thompson ? Is the Sand-martin 
smaller of ‘finger than the House-martin ? How soon does it 
arrive ? Why is U called Sand-martin ? How is tjie Swift dis- 
tinguished from tyiy oilier species? Where are its nests found? 
Ju wlint month docs it arrive ? In wliat does it depart? 

Oiid^r III. Ra bores. — What is the meaning of the term? 
What domestic bird exhibits the lmhit? What other birds 
belong to the Order? Family Coh^nbidcc. — F. 3G3. — What other 
names are given to the Wood-pigeon ? What of the injury these 
birds are said to do to farm-crops ? Where docs the Bock- dove 
build? Of wliat Doves is this the origin? Ho j/ is tf the Carrier- 
pigeon trained ? How many miles *has it been known to fly in 
an hour ? At w ha treason does tVe Turtle-dove visit these coun- 
tries ? Of what country is the Passenger-pigeon a native ? How 
many, according to Audubon's estimate, may be in a single 
flock ? How* many bushels of grain would such a flock consume 
daily? Family PhaSianulcB . — What country did the Common 
Pheasant come from ? To what country is the Ited Grouse re- 
stricted J What are its haunts? Where is the Black Grouse 
found ?** Where the Ptarmigan ? What is the cleaning of its 
generic name Lagopus? What? is the colour of tlic plumage in 
summer? What is it in*’winteT? What well-known species, 
not yet mentioned, belongs to this family ? What interest at- 
taches to the Quftil ? Wh9?e is it found ? What are its habits ? 
tVhat bird of large size, once living in these countries, is no 
longer found here? What countries does it yet inhabit? Fa- 
mily Struthionida ?. — Arc Bustards plentiful ? What is said of the 
Great Bustard ? What of the Little ? 

Order IV. Grallatores. — P. 3G7. — Meaning of the term? Do 
the Ostrich and the Plover exhibit the peculiar characteristics of 
the Order ? What was Cuvier's arrangement ? What is remark- 
able in the structure of the Apteryx? What are its habits? 
Family Charadriada \ — Origin of the name Plover ? Where is the 
Golden Plover found ? How does it appear to have a double 
ttioult? For what device are sofce of these birds remarkable? 



What is the origin of the name Lapwing ? What name has been 
suggested bv its note ? Is the Common Crane a native of these 
coimtries ? what does Gould say of this bird ? •what situations 
are a frequented by the Common Hejjjpn ? What is remarkable 
about its appearance when at-rest ? What when on tlic wing * 
Where docs itjjuild? Is tlic Common Bittern a common l^rd/ 
What is said of its “ booming ?" What was it considered the 
emblem of? For what the Stork remarkable? In what 
country was ifcftnformer times regurded*viih reverence ? What 
other speaies belonging t<? this family lias been looked on as 
sacred? Family Stmtopaci^ce. — P. 871. — What birds belong to 
tliis family ? What, is tha range of the Woodcock ? WIicmIocb 
it fly? On ^Jmt idoes^t feed? Do any breed in these king-, 
donw? Family KalUdae. — P. £72. — What is the best ftnown 
specie's of ltail ? What other birds belong to # this family ? W^iat 
difference is obs&vablc in Uie foo^of the Water-hen ami the Coot ? 

Order V. Natatures. — Wluit are the general characteristics of 
the Order ? In what respect is the FltAningo allied to Ordcr*LV, 
and also to Order*V. ? What is the meaning of its scientific 
appellation? Family Anatidcc. — 1\ 374. — What biul» belong to 
this family? Wluit figure docs a flock of Wild GcCbo assume 
when flying^ What are the best knowtt species? What is said 
of tlieir watchfulness? At what season are tlfe Brent Goose and 
the Bernicle procured ? What name is given to the Brent Goose 
in Belfast Bay ? What is said of the Whistling and of tlfb Mute 
Swan? Where arc Black Swans found? What article is pro- 
cured from the Eider Duck* Where arc its haunts ? How is 
the down collected? Family CohjmLidce . — Wliat birds belong to 
it? What are Jibe habits of the Great Northern Diver? llow 
has it occasionally been aapturod? Family JJcidai . — What 
names lu^vc been given to t^ie Puffin? Wliat is said of the 
wings of the Penguin ? Give examples of the courage of tiles*) 
birds. Family Ikkcanidai . — How many native species belong to 
this family? What is said of the Common Cormorant? How 
are Cormorants used by the Chinese? Family Laridcz . — What 
birds belong to this family ? What other name lias been given 
to tho Terns? How do they take their prey? What is meant 
by a “pla^ctf gulls ?” What is their food? How ate gulls 
sometimes captured? What fr>d& do they seek in spring? 
What are they said to destroy at Horn Head? Wliat is said 
of the Black-headed Gull in Norfolk? What at Lough Neagh? 
What is said of the Common Gull of Belfast B*y ? What name 
has been given to the Stormy Petrel? Whal are its habits^ 
What use is made of Petrels inHhc Hebrides and at St. Hilda ? 
Has the Fulmar been found on the Irish coast ? Has the Stormy 
Petrel ? What situation did it occupy at Tory Island ? How 
were Petrels alfected by the storm of 1839 ? What does Darwin 
say of another species? Contrast the multitudes of different 
species of birds. What is remarked of their abundance or scar, 
city in a fossil state ? Of what island was the Dodo a native ? 
What was its probable weight? To wdiat tribe did it belong? 
Are any foot-prints existing of large birds now extinct? What 
was Professor Owen's opinion charge bones from New Zealand? 



To what genus were they all referred? What hypothesis has 
been suggested fry these remains ? u ^ 

Class IV* Mammalia. — P. 385. t 

What is the derivation of thv term? How many compart- 
meifts are in the hcaTt ? What is said of the circulation as com- 
pared with that of birds? How is respiration effected? How 
are the lungs situate^! ? 4 What is tlicir structurq? What is the 
characteristic covering of the Mammalia? Whdt different as- 
pects does it assume ? What is tffe usual number of fefct ? What 
terq^ is from this t circumstance often used'as synonymous with 
Mammalia 7 State some of the changed observable in the former 
number of the extremities. Is the; number j/jvnts or vertebra 
in /he spinal column uniform opspot ? What is the number in 
the neck jjf the Elephant ? Wliat *'n that of thq Giraffe ? What 
peculiarity is observable in th<f head* of the Tapir ? In that of 
the Elephant? Of^tlie Rhinoceros? Of the Giraffe? Of the 
Stag ? What name is hence given to animal^ of llic Deer tribe ? 
What was the weight of tlic antlers in the “Irish Elk”? In 
what space »jf time did they grow ? What difference, of structure 
is observable in the hce*ns of the Goat and the IVx, compared 
with those of the lj*eer ? What name has from this circumstance 
bojn given to these animals? Are the tusks of the Elephant 
regarded as part of the dental system ? What teeth do they ro- 
pi esent ? What size and weight do they attain ? What- evidence 
is there of the former abundance of ( Elepliant.s in Siberia ? What 
is whale bone ? What is its situation, and its use to the living 
animal? IIow many teeth has man? How are they called ? 
How arc they placed ? Are they absent in any sneers of Mam- 
malia? Mention examples of diffe hence in the number. What 
has been observed with regard to-tbe adaptation ot tlw teelli to 
the food? What inference is thus suggested? Is 1 here any in- 
stance in nniiuxj of au incongruous union of parts? Can the 
comparative*' anatomist venture to deduce the size, structure, 
and habits of an extinct animal from a portion of its skeleton? 
Who led the way in this field of discovery ? What organs did 
he regard as furnishing the surest basis for classification ? Into 
how many Orders are the inferior animals now divided ? How 
is man classed ? Name the cleVcn Orders, and give an example 
of each ? What ivthe estimated number of species ? How many 
are British ? llgw many are Irish? What causes appear to in- 
fluence the geographical distribution t>f animals? What does 
of the Mammalia of North America ? 

JPffibira MABsuriATA. — 1\ 307.-— Wfiat is the derivation of the 
dfipi? Tn what particular prior to birth do the young of this 
group differ from other Mammalia? What animals are included 
in the Order? Over what parts of the world arc tlicir remains 
distributed ? What is their food ? Wliat was the size of a young 
Kangaroo measured by Professor Owen ? What use is the pouch 
of the mother? Wliat diversity is shown in size? What name 
is given to one section of the Marsupial animals? What does 
the Echidna resemble? What ^re the peculiarities of the Orni - 
thoryncus ? What are its liubitSV Wliat arc the habits of the 



Kangaroos? What occurred in the Surrey Zoological Gardens ? 
Where are tl*e Opossums found ? What is their size,? Their food ? 
Wirt it is the structure of the feet? Have they pouches like the 
K^igaroos ? If not, how are the young carried without falling? 

Order ^aODEntia. — F. 402.— JVhat common animals nifty be 
taken as representing this Order? Wlmt definition of li,o<fcm ts 
is given hy Jcnyns ? What number of species is known? What 
proportion docs this boar no the entire number of Mammalia? 
How many belong the family f>f*tlie Squirrels? How 

many to Miat of the Hats and Mice ? How many to that of the 
Porcupine? To what continent does that animal essentially 
belong ? Are anjr Bpcrfc* of this Order peculiar to FolyrffMa ? 
How many Jjritis^ species of Itodentia? How many JLrish ? « 
Wliwt^Enghsh {Jams containini^three species is unrepresented in 
•Ireland? What is remarkabTe in the mol^r teeth? Describe 
the growth of flic incisor? vVltf'n an opposing ineihibr is lost, 
what happens? What, is the meaning qf hybernate? What 
species do so? Which of them collect a store of food? Wliat 
apparent usefulness? is connected with this prdcr? What is said 
of the habits of the Common Squirrel of England/ . it known 
in Ireland? What is said of the fur of the Scotch and of the 
English Iliife compared with that of flic Irish? Is the Irish 
il are identical with another formerly believed "to form a diflbrqpt 
species? Where U the Beaver found? Was any species of 
Beaver ever indigenous to the British islands? ^ • 

Ou OF.u Edentata. — P. 408. — Are any of these animals without 
teelh ? What is the true cluifaeteristie of the Order? Info what 
groups is it divided ? To wlmt quarter of the world do the Ar- 
madillo* belong? How are they distributed? Wlmt is their 
food ? Wlfat is said of UieiiftKiKC ? How many speuics of Sloths ? 
What is their food? Ilow huye they lx*en*spokon of? What 
does Watcrton say of tlieir mode of progression ? What muf4 
have been the dimensions of the Mr y alluvium £ What is Pro- 
fessor Owen's opinion as to the food of that animat, and of the 
Mylodon ? How, according to Owen, was ill c food procured? * 

Order Ruminantja. — 1\ 414. — How is tliis Order distinguished ? 
Wliat is the food ? What peculiarity of foot is observable ? What 
is said of defensive weapon* growing from the forehead?* What 
animals arc included in the Ord«r r Into how many genera are 
they divided? Into how many species? In what part of the 
w oild are they most numerous ? What services do they render 
to Man ? Name any countries in ^liich thef are not found. 
What is said of the molar teeth ? Into how many groups art# 
they divided by Mr. Waterhouse? 

Group I. (Camdus.) How is the Camel distributed ? Is there 
any place in Europe where the Aitibian Camel is now used ? 

il. (Auchcnia.) What is the geographical distribution of the 
Llamas ? 

III. (Moschus.) Why are the Musk-deer so called? How are 
they distinguished ? What is their habitat ? 

IV. (Cervus.) What are the characteristics of the Deer ? What is 
the largest species now living ? What was its size compared with 
tlu> “ Irish Elk ?” Why is that ^fime objectionable ? With what 
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fossil remains is its skeleton found ? What are the three species 
of Deer now living in these countries, and in what situations * 

Y. ( Camelopardalis .) ITow many species of Giraffe? To wnat 
quarter of the globe do they belong? Wliat is the food, end 
how nrocured ? r K 1 

VI. (Anti lope.) Where is the Chamois founds Where the 
Gazelle? How many species of Anirippu belong to each of the 
four quartern of the yrorld * Wliat proportion r}p the Deer and 
the Antelopes together bear to the ot&ev Hu mi nun Vs? 

VII. (Capra.) In what, localities? are the Goats found** Where 

is tlm. greatest ninpbcr of species ? * 

vnr. (Gins.) Wliat is the original locrtiify of tlv, Sheep ? Wince 
'are tho$ r now found in a wild state ? At \tluit, election does the 
Chamois habitually live? At wtoftt the Cashmere Goat* , The 
Goat of Thibet* The Pamir Shccp or llass? 

IX. (/Jo.* ) What domestic animals represent this group ? What 
foreign species are the im^t. celebrated ? How many species did 
the'Jloimins describe as inhabiting the continent, of Europe? 
Are animals belonging to one of these species yet living? If ,o, 
where? "U^toiSfc^is Gayar’s description of the other? Where hr. ,r e 
the remains of both speejps been found * r 

Order 1 * a e 1 1 y a.t a . — V. 421. — Meaning of the term ? Wh .t 

am. their habits as regards food? Into how many genera is the 
Order $iv ided ? Into how many species? To wliat zones do 
they principally belong ? Name one great division of the earth e 
surface ^ where they are not found. Are the Indian and African 
elephants alike or different? To what continent does the* Hip- 
popotamus belong? IIow many species of Khinoeeros? Wb- 
European species is the representative of the $jviim? Wlie»' 
are the Wart «Hoga found? Where ‘Hie Peccaries* "'where the 
Tapirs? "Where thA Horse? What is said of fossil k mains of 
these animals? Where are Wild A^-scs found? Where the 
Zebras? Of wlmt docs the food of the Elephant consist? What 
three siibstanl-es enter into the composition of the teeth? De- 
Bcribe the arrangement by which a succession of teeth is secured. 
What are the remarks of Professor Owen on this subject ? What 
sped fie characteristics are represented by the teeth? What or- 
ganic remains are found in ljprope aibng with thr fecth of the. 
Mammoth ? Wliat hypothesis ^as started to explain the occur 
rence of elephants’ teeth iff Europe ? Why was this unsatisfac- 
tory? What conclusion was then arrived at? What extinct 
animals of the pAsent Order lived at former periods in Britain ? 
Vhat remark is made by Owen ? 

Order Cetacea. — P. 427. — What tore the external character- 
istics of the Cetacea ? Into w]jat groups were they divided by 
Jthivier? How are the carnivorous Cetacea arranged ? (DelpH- 
a***>-p- 427. — Is the Dolphin ever met with on the British 
to? Wliat associations arc connected with its name ? What 
|ffoes Professor Bell say of its habits ? What is Baid of those of 
’the Common Porpoise? What is its length? What other 
species belong to this group? (PhyMerida.) — P. 428. — What 
substance is procured from the.Cachalot ? In what 6tate is 
it fo$nd in the living animal? Bl what situation is it placed? 
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Aquatic, belonging to or inhabiting the watef. * Lat. aqua, 
water. 

Ara£ii'nij^ v a class of articulated animals, including Spiders, 
Scorpion*, and Mites. Or. irachne, a spider, eidos, form. 
Arboreal, belonging to of connected with trees. I/at. arbor , 
a tree. • 

Arborescent, «g*gwing like a tree. Lfet* arboreseem, same 
.meaning. * # 

Ahticcla'ta, one ofdhe gijjat groups into which the animal 
kingdom is divided. xlt includes all those orders whichpare 
aistmguishq4 by^thoif jointed or articidated structure, such 
asp Worms, Aans, insects, and Spiders. Lat. arttitulus, 

• a joint. * ^ * 

A soi inoi'ni, an order of Zoppnytfls, so named from tlioir resem- 
blance in some points or structure to th " aacidia" a genus 
of molluscous animals with a horn^ covering or tunic. 9 
Assn! llated, eon vA ted into the same nature as another thing. 

Lat. a&tiimilare, to become like. * m a * 

Vstehoi'jiv, an order of Zoophytes. The pciypes * when ex- 
panded, exhibit a star-like figure. ^Glr. aster , a star, and 
eidos, form. ' * 

Vtuoimiy, wasting from starvation. 

\ i kici/km, two of the muscular cavities of the heart of man 
•md other mammalia. Their form bears sumo T 1 esemblauoe 
t » .m ear ; hence the name?, from the Latin nun's, an tfar. 

■ \ln. birds; they constitute one of the classes of the verte- 
bra t<* anjmals. 

l '.\U!KN, the* sujistance commonly known as 44 *vhalebone/' 
Lat. bnlrena, a whale. • • 

i \ n nact.e, a common name for one tribe of the articulated 
animals fi rmed cirripeda, which are fouiyl adhering to 
floating timber and the bottoms of ships. Tflio common!* 
name is derived from the kSaxon, beam, a child, and aac', 
an oak, “ child of the oak," thus expressing the belief as to 
their origin. 

“ Basin” oi* Baris, “BasiA” of London. 14 Deposits lying in 
a hollow or trough, formed (ft older rocks, and sometimes 
used in geology almost synonymously with 4 formations, ’ 
to express the deposits lying in a certain cavity or de- 
pression in older roctas.”-— Lyell? * 

H vruACiiiA, an order of reptiles, including the Toad and Frog a 
Or. batr&chos, a frog. * * 

Biliary Dfct, in anatomy, a cgjxal or vessel through which 
the bile flows. 

Bj'mana, the order of mammalia, of which man is the sole 
representative. Lat. bis, twice, and manus, the hand, mean- 
ing two-handed . 

Bivalve Shells are those, like the Oyster and Cockle, which 
are formed of two parts. Lat. bis, twice, yalvm % doors. 
JIractiioT'Oda, 44 arm-footed,'* 4 class of bivalve molluscous 
animals, with long ciliated^rms. Or. brachion , an arm, 
and pous, a foot. 
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Brachyu'ra^e group of crustaceous animals, distinguished, 
like the Crab, by the shortness of the tail. Gr. brqcliys, 
short, and our a, a tail. , f 

Bpan'chiae, the gills or respiratory organs of f fishes and other 
aquatic animals. 

Branchial, of or belonging to thtrgills. 

Branchial Sac, l fhambor in the tuniq^sd mollusks; so 
termed because the blood ii. there exposed to the action of 
the air contained in the sea-wqter, v^iich circulates over the 
•interior surface of the cavity. <Lat. hragwhta, a gill. ^ 

Bronchial Tubes, the small branches o^.thc , windpipe. Gr. 
ffrogckos (pronounced brttnehos), the windpipe. ^ 

Byssus, the silken fibres or ‘‘fj^ard " seen in the Mussel and 
other bivalve shells. Gr* byssqs, fine llax. 

Cahitcibilan'chi^e, a term applird to that gronp of reptiles 
a in which (like the trog) the gills are not permanent. Lat. 
cadncus, perishable, branchice, the gills. 

CALCAREqifs,, composed, in a greater or less degree, of lime. 

Callow, unfledged ; a term applied to the young birds while 
without feathers. Lat. calms, bare or bald . 1 

Caloric, heat. Lat. calor. 

Canjne Teeth, the two sharp-edged teeth which are largely 
developed in the dog and other carnivorous animals. Lat. 
cams, a dog. 

CarApace, the vaulted shield or shell that protects the upper sur- 
face of the body of the Tortoises, or chelonian reptiles. This 
term is also applied to the upper covering /)f JJio Crustacea. 

Carbonate^) f Lime, the chemical union of carbonic acid and 
lime, as exhibited in limestone or chalk. 

•Carbonated, combined with carbon. 

£ Carmine, a colouring substance of a brilliant red. 

9 Carni'toka — Carnivorous, terms applied to those animals 
which, like the Tiger, have teeth peculiarly adapted for the 
mastication of flesh. Lat. caro, cam is, flesh, voro, I devour. 

Cartilaginous, consisting of cartilage or gristle ; applied to 
fishes thrtt have the skeleton of' 'callage, KJtPf bone. 

Caudal, belonging to the tail. Lat. cauda , a tail. 

Cellular, composed oi 1 very minute cells. Lat. cellula , a 
little cell. ... 

Cement, a substance employed in r uniting bodies together. 

- Lat. ccementum. 

Cephalopoda, an order of molluscous animals which have 


their organs of locomotion arranged round the head, as in 
. |k$ Cuttle-fish. Gr. kephale , a head, and pous, a foot. 
ab^icaL, belonging to the neck. Lat. cervix, the nock. 
HK*c£a, one of the orders of the mammalia ; it includes the 
^'Wholes, Dolphins, and allied animals. Gr. ketos, a whale. *- 
Cheiroptera, the name of the order of mammalia comprising 
' s ‘ ' " d 


# peculiar structure of the veugs, which consist of a membrane 
v & ; extended over bones corresponding to those of the fingers. 
■ Gr. cheir, a hand, pteron, a wing. 
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Chemical, anything relating to Chemistry — tha? science which ' 
determines the constituents of bodies, tjpd the laws Wiich 
regulatertfheir combinations./ # 

Chrysalis, Hhc, second or pupa state of an insect. Some 
species exhibit at this time brilliant metallic tints; hence 
the origin of the term, from Gr. cliry$o^ gold. Chrysalids 
is used as all English noarn in the plural number, to denote 
more thfoi one chrysalis. 

Cilia, minute hair-lufr, ^ organs, which in the infusoria #nd 
polyps become finportaift organs for locomotion, and for the 
capture of ib<gl ry means of the currents caused by their 
r violation. Lat. cilia, eye-kshes. • 

CfLiouRACTtT A'l'Aftfin order of polyps, in wliich the tentacula or 
arms, surrounding the mjhuth, ire covered with cilia, Lat. 
cilium , an eye-lash, braehia , the arnws. * ^ 

Otliograde, a group, of rayed animals, like the Beroo, in which 
the cilia become the organs of loeomotioil. Lat. cilium , an 
eye -lash, gradior , I advance. « n ' * 

Cimir, the filaments attached to the jwws of certain fishes. 

Lat. cirrus , a tendril or eurl. 0 

Cirri'peda, an order of articulated animals, comprising the 
Barnacles and Acorn-shclls. Lat. cirrus , a curl, and pcs , a 
foot. 

Cocoon, the case or covering formed by tin insect prior to its 
change into the perfect state. 

CoLflor'TERA, an order of insects. It comprises the various 
tribes of Tactics, many of a which have mcmbrtyious wings 
concealed under the wing-covers or elytra. Hence the 
origin ot *the term, koleos , a* sheath, and pteron , a wing, i 
Comminuted, broken or ground down into small parts. Lat. 

comminuere , to crumble into small pieces. ’ j 

Complicated, involved or formed of many parts. 

Concholooy, the department of science which treats of shells. 
Gr. kogche (pronounced cone he), u shell, and logos, a dis- 
course. ^ t > * 

Concrete, particles united or coa^idhted into one body. Lat. 

concrcscere, to coalesce into one mas?. 

Concentric, having oiw? common centre. 

Congealed, hardened or frozen into ice. °Lut. cong*Hare, to freeze. 
Congener, one of the same genus, hut of a different species. 
Conglomerate, or Puddings^onn, a rock composed of water- 
worn fragments of rooks and shells cemented together. Lat. 
conglomcrare , to heap together ifito a ball. 

Contractile, having the power of drawing itself into small 
dimensions. Lat. con , together, traho, I draw. 

Convoluted, Lat. convolutus, roUed together. 

Coriaceous, resembling leather.' Lat. coriaceus, leathern. 
Cornea, the anterior transparent part of the £lor>e of the eye. 
Corolla, the blossom or coloured petals of a flower. Lat. 

corolla , a little crown. S 

Coruscation, a flash or sudden gleam of light. Lat. corus- 
care , to flash, to twinkle. 
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Cranium, the skull. Gr. kr anion. 1 

Crepuscula'ria, Jj^term applied to the Hawk -moths ancUothor 
( lepidopterous insects that fly in the twilight. /Lat. crepus- 
culum , twilight. • * 

Crinoid, a family of Star-fishes which have a resemblance to 
the form of a liiy& Gr. krinon, a lily, an^ eidos, form. 
Crustacea, the class of articujatcd animal^wEieh includes the 
Crab, Lobster, and others possessed ^ of a simifir covering. 
<Lat. crustal shell or hard co^, 

Ctenoid, a term applied to a groups, of fishes which haw the 
ddges of the scales Bhaped like the teeth of. a comb, as in the 
** Perch. Gr. ktcis, ktenos , teomb, and eiaos, form. » *' 
Cyclohranciiia^ta, an order of 'molluscous animals of the olfcss 
Gasteropoda , distinguished by paving the gills placed round 
c the lower edg?of t%e body, as fti the Limpet. Gr. kyklos, a 
circle, and branclii op, gills. i 

CYCLOJD^jL term Applied to a gronp of fislics which have the 
scales with circular or smooth edges, like those of the Her- 
ring. Gr. kykloa* a curve, and eiaos, form. - 
fJrcLOs'TOMi, an order of cartilaginous fishes, which, like the 
Lampreys, have a circular mouth capable of acting as a 
sticker. Gr. kyklos , a circle, and stoma , a mouth. 

Cystic ENtozoon, an internal parasite resembling a delicate 
<Jyst or bladder. Gr. kusti&t a bladder. 

Decapitation, the act of beheading. , Lat. dccajntare, to bebead. 
Deca'poda, that division of the Crustacea which includes the 
Crab, lobster. Crawfish, an^ others ha^ Ing^. ten feet. Gr 
deka, ten, and pons, a foot. 

Deglutition, the act of swallowing. Lat. glutid, I swallow. 
Dentine, tin} bony substance forming the principal component 
of the deeth. Lat. dens, a tooth. 

Dibranchja'ta, auumerous family of Cuttle-fish (cephalopoda) 
comprising nil species which arc furnished with two gills . 
Dip'tera, an order of insects composed of two- winged Flies. 

Gft*. dis, two, pteron , a wing. •• , 4 

Diur'na, a term applied* tot lepidopterous insects which fly by 
day, as ButLarfhes. Lat. dturnus , belonging to the day. 
Dorsal, belonging to the back. Lat. dorsum , the back. 
DorsibrancSIIa'ta , a ^ribc of Annelids which have the gills 
placed on tfaie back. Lat. dorsum, the back, branchiae , gills. 
Echinoder'-m ATA , one of the orders of radiated animals: it 
includes the Star-flsheB and Sea-Urchins. The term is ex- 
pressive of the appearance of their integument. Gr. echinos, 
a hedgehog ; ana derma , a skin or covering. 

Edenta'ta, an order of mammalia, which comprises the Sloth 
and Ant-eater, animals which are either destitute of teeth, 
or have no incisors or cutting teeth. Lat. edentatus , without 
teeth. 

Effete, barren, worn out^ Lat. effwtus, or effetus, decayed, 
past work. Vo 

Ely'tra, the sheaths or wing-covers of coleopterous insects 
(Beetles). Gr. elytron , a sheath. 
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Enamel, in anatomy, the smooth and very bird, substance 
wnicli in various forms is seen on the crown of the teeth. 

ENCpfrit'ALA, the group of molluscous animals which (liker the 
Snail) a A furnished with a lfcad. The name refers to this 
disnnguisnidfe characteristic. 

Encrinite, a name given to4he “Stone-lilies," or fossil remains 
of the mno^Star-fishes. Gr. krino§, #lily. 

Entomologist, oBe conversant with Entomology, or the 
Branch of science teating of insects. Gr. entoma , insects, 
and logos, a discoursed • % • + 

Ent^mos ; traca^ a iMjm given to the minute fresh-water crus- 
^ taeea and others saving a flexible horny shell. Gr. enzomy, 
• inserts, ostrakon , a shell. T 

Ento'zoa, an ordA* of radiatea animals composed of w4iat are 
called intestinal worms. /Gr. entos , within, zoon, an animal. 




of the skin. Gr. ffpi, upon, derma , the shin. 

Epjzoa, external parasites ; an order of Crustacea wjtich par- 
ticularly infest lishes. Gr. epi, upon, and Sbon, an animal. 
Ejiran'tes, a # tribe of Annelids; tneir* name denotes their 
wandering habits. • • 

Erratic, wandering, irregular ; not stationary nor fixed. ^Lat. 

erro, I stray or wander. m 

Esculent, eatable ; that which may he used as food. Lat. 

vsculenta , meat. • * 

Euphonious, having a sound that is pleasing to the Qar. Gr. 

on, good or finc^ and phone, sound. 
ExHUMATlON^heidisinterment of that which has t*en buried. 

Lat. ex, out of, anti humus, the ground. * 

Exudation, the discharge of moisture from a living body, by • 
the pores of the skin. Lat. ex, out,- and sudo^I sweat. 
Exuvitk, the cast skins or shells of animals. Lat. exu&, I cast off. 
Farina, the pollen, or fine impregnating tflist of the anthers . 
of flowers. 

Fasci'cult, Lat. little bundles. m 

Fauna, the adimgls that ar3 indigenous to a certain country 
or district. The term is derivta from the Fauni, or rural 
deities in Roman, mythology. * 

Filament, a thread or fibre ; a long thjead-like process. Lat. 
filum, a thread. • 

Fission, that spontaneous division of the body which prevails 
in some of the infusory anitnalcules. 

Fissipakous, reproduction by continual division of the body. 

It is observed among some of the Infusoria. Lat. fissus* 
divided, pario, I produoe. 

Flora, the plants belonging to a certain country or district. 
Foliated, having leaves. Lat. folium % a leaf. 

Fossils, the remains of animals and plants found in different 
geological formations. Lat. fossihs , anything that may be 
dug out of the earth. ^ 

Frond, a term applied to that pdffof flowerless plants resem- 
bling true leaves. Lat. frons, a leaf. 
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Frugi'vorousS folding on fruits, seeds, &c. Lat. fruges , fruits 
or corn, ana varo, I eat. 

Fur>ulum:, the bucjhof a fowl, Jknown as the 1 1 merry-thought. * * 
Cat. furcula % a little fork. * / 

Ganglion, a knot or centre of nervous matter. ‘ An ciiginal 
Greek word. «- 

Ganoid, a term spiffed to a group of fishes -remarkable for 
the shining appearance of Chefr scales. ' Gr. gpnos, splen- 
dour, and eiaos, form. - ^ > 

GAteERo'pODA, ’a class of mollusca* vhich. (like the oommon 
Spoil) have the lower surface of tine body expanded itfto a 
c . muscular disc, that serve# ps an instrufiiextt for progr fusion. 
Hence the term “ belly-foot^i.” Gr. gaster i the belly, ard 
the foot. « P 

Gelatinous, resembling jelly. { 

GfcMMi'PAitous, producing buds or gems. Lat gemma , a bud, 
and pario, I produce. 

GemmulE#! little gems or buds. Lat. gemma , a bud. 

GENtrs— plural,* geneja. Lat. A section consisting of one 
species, or a group of species of an indeterminate number, 
c> agreeing in some common characteristic. 

Geometric, in accordance with the rules or principles of 
geometry. 

Geii^is, the apparent commencement or vory early stage of 
existence in animal bodies. * 

Globule, a little globe. Lat. globulus . 

Glotti 8, an organ situated at the upper portion of the larynx, 
and at the base of the tongue^ Gt. g cotta f the’tonguo.* 

Git axla tokes, ah order of birds known as “waders,” and 
c remarkable in general for the length of their legs, which 
gives them* the appearance of being mounted on stilts. Lat. 
grall(e,% tilts. 

Graminivorous, Subsisting on grass. Lat. gramen, grass, 
and voro, 1 devour. 

Gbaj^itcal, well delineated ; described so as to convey to the 
mind a picture of a. certain scene or incident. Gr. grapho , 
I paint. r 

Gregarious, haying the habit of living together in a flock or 
herd. La^ grex, gypgis, a flock. - 
Gyration, a turning or whirling round. Lat. gyro, I turn 
- round. t 

Habitat, the locality or situation in which an animal habi- 
tually lives. 

^JPelianthoi'da, an order of Zoophytes, in which the animalr 
in their expanded state resemble compound dowers, like tin 
Sunflower and Marigold. Gr. helios , the sun, anthoa , r. 
flower, and euios , form. 

Hehip'tera, an order of four- winged insects, comprising tin 
Field-Bugs, the Cicada, and others. The wings ore partly 
membranous, and partly of a' tougher material, a pecu- 
, . liarity which has suggested the name. Gr. hemi, halt, and 
frteron, a wing. 
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Herbi'voroUs, living upon herbs. The Herlnrora are those 
animals that feed on herbaceous plant# TLat. herba, an 


Gr. heteros , 


y Herb, and voro , I eat. 

Hexerog e% eo us, of a differeijfc kind or nutu: 

aMercni? a%d genos, a* kind. 

Hexagonal, having six sides and six angles.. Gr. hex, six, 

W junta, an angle. * « 

# meru% the Mne between tjie elbow ana shoulder, 
xr* 0F TnE Eye, the transparent portions consisting of 

•e termed txn^“ # ^atery, the 41 crystalline,” ojid the 

''*-^0Up9. 


Humours 
what are i 

* 4 vitreous” hlL^.^. 

•Hy#Kit'NATE, tS rSire into close quarters during the ovintei* 
• scifiion. The Dormouse atfll the Marmot furnish familiar* 
examples of* hybematioif. Lat. hybernus , belonging to 
winter. £ • 

Hydroi'da, an order of Sroophytes; s^callfd from their resem- 
blance in some particulars to the tabled Hydra. • 

Hy'duogen, a gas forming one of the component parts of water 
and of atmospheric air. Gr. hydor , wafer, laM gennao^J. 
produce.® • 

Hymen op'tera, an order of insects comprising Bees, Wasps, 
and Ants: they are furnished with four membranous wid&s. 
Gr. hymen , a membrane, and pteron, a wing. • 
Hypothesis, a supposition. • 

Ichthyo'looy, the department of natural history treating of 
fishes. Gr. ichthys. a fish, and logos, a discourse. 

Jma'go, «, term applied to Butterflies and other insects, when 
their transformations aje completed, and thgy assume the 
appea^ncc of the species jp its perfect state. 

Impetus, the force by which a body is impelled. 

Incisors, the front or catting teeth. Lat. incisures, a cutting. 
Incubation, the act of sitting as birds do on egg#, to develope 
the contained embryo. Lat. incubo, I sit. 

Indigenous, produced naturally in a country; not exotic. 
In'duiAted, having become hardened. Lat. indurare , to make 
hard. • m • • 

Induction, an inference or ggnAal principle drawn from a 
number of particular facts. • 

In feeobiian 'chiat^ an order of mollusoous animals, having 
the gills placed under the projecting margin of the mantle. 
The term simply means, having the gills below. m 

Infubo'ria, the mass of animaliules so called from their abound- 
ing in certain animal and vegetable infusions. 

Inskcta, insects. They form orfe glass of articulated animals. 
InsectTvora, an order of mammalia, the individuals of which, } 
like the Mole or the Hedgehog, feed on insects and worms. ; 
Lat. imecta, insects, voro , I devour. 

Insjesso'rks, the order of perching birds. Lat. sedere , to sit, j 
to rest upon. ! 

Integument, that which naturally invests or covers another ' 
thing. Lat. intego , I oowdr 

Interstices, the spaces between objects. Lat. inter stitium. 
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iNVEB.'TE'BRA’pa. without vertebrae. The term is applied tq^ all 
tlioss animals 4hich hi common language are destitute of a 
skull and'bacl^jjne. * \ 

Ihides'cent, having colours likV the rainbow. La£. iris* the 
rfcinbow. <r / u<- 

Isolated, detached. Italian, isola, * Lat. insula , an island. 
La'bium, in cntomojpai:, the lower lip. Th vdabial palpi , in 
insects, are the feelers attached t» the lowdr ftp. *r 4 
La'brom, in entomology, the upper lip. . 

Lagoon, a term applied to a small ki^vOr pond of water; the 
„ word is derived from the Spanish Urbina* 1 Lj.t. lacuna.** 
Lameula, Lat., a thin plate on scale. ^ © i-» 

Lamellibkanciiia'ta, a class of tjollusca including the flysten. 


1‘orm of membranous plates'. V 
LAirvA, the caterpillar st^e of tlio insect. Lat. larva , a mask. 
La ift NX, in the higher vertebrate animals, * he organ of voice, 
situated^at the ujjper portion of the windpipe. 

Li^s, propd\> # a small roundisli glass, shaped like a lentile or 
bean. Lat. lens, a bcuu or lentile. The word is applied to 
both concave ail! convex glasses. 

LKVrDOPTERA, an order of insects to whi^li the Moths and 
Butterflies belong. The wings are covered with a mealy 
substance composed of minute scales. Gr. lapis, a scale, 
and. pteron, a wing. * 

Ligaments, the bonds or organs by which the various articu- 
lations of the body are held together. Lat. liganwntum , a 
band or tie^ # , c ‘ ^ 

I^obes, the roundcd«di visions on ^Jic edge of a leaf, ap,d applied 
% to portions of the animal frame of a similar form. 
Locomotion, the act of moving from place to place. Lat. locus, 
a place, aijd ritotio , a moving. 

LoPHOBUANCP.r, an vrder of flshes, in which the gills arc 
arranged (as in the Pipe -fishes) in small tufts. Gr. lophas, 
a crest, and branchia », gills. 

WAcnovtA, a section of ton-footed Crustacea, distinguished (like 
tlfe Lobster and (-ray -fish) «by the length of the tail. r Gr. 
rnakros , long, and our a*, a tail. 

MuiNESiAN LimesxOne, limestone wliich contains a portion of 
earth magficsia. 0 • 

.ACOPTERYGir, one of the great sections into which the 
ossaatoAiishee are' divided. The rays of the fins are soft, and 
in pefaeral branched. Gr. malakos , soft, and pteryx, a wing, 
subdivided into three drders, Abdominales, oub-brachi- 
HH&and Apodcs. 

HHhaXia, the class of vertebrate animals : it includes all those 
^ihat suckle their young. Lat. mamma , a teat. 
Plammiterous, having breasts or teats for the nourishment of 
( the young by means of milk. Lat, mamma, teats ; and fero, 
I bear. - 

HANDiBGLiE, or Mandibles, orguwis for chewing. Lat. mando , 
I $h£W- Applied to the upper jaws of insects. 
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Marine, belonging to the sea. Lat. mare, the *e&. 
Marsupia'ta, an order of mammalia, containing the marsupial 
ol pouched animals. Lat. rvpirsupium^^i uch. • 

Maimot,eu3L a sepulchral buihfing. The name iB derived ftom 
oi» of extAordinary magnificence erected 353 b.c. to the 
memory of Mausoleus, king of Caria. 

Maxilla, the jaws. In entomology, thfc term is applied to the 
Jower jaws of Tnsects. • » 

Medullary, ruficmblmg marrow. Laf. medulla , marrow. The 
term is used in sTxKjsjiik of the substance that unite* the 
furious parts of -the^ertularion Zoophytes into one living* 
“* mass. — Vicfe #* Sertularian.” * • 

MEGAttiEitToiD Animals, a gafcftp consisting of extinct speJies" 
of the order ^Edentata. Inc name is derived from one of 
colossal size, the Me father mm. Gr .jnegas, great, and 
therian , a beast. # m 0 

Membranous, consisting- of membrane. m 
Metamorphosis, transformation ; change of sha^o^The word 
is taken from the Greek. • «*■ 


Microscopic,* visible only by means o? a microscope or mag- 
nifying glasses. * • m 

Mks ration, change of residence; removal from one locality to 
another. The term is applied to those periodical changes of 
abode observable in many species of birds andotEcr animals. 
Millipedes, insects possessed of numerous legs, and beldhging 
tothe order Myriapoda. 

Milt, the soft roe or spawn of the male fish ; it is used to fecun- 
date the fl£a 9t roe of the* female. « 

Molars, thtf grinding teeth. Lat. molaris, Grinding. 
Molecules, a term derivod from the French, and expressing 
very minute particles of matter. f 

Mollusc a, one of the. great groups into which «the animal 
kingdom is divided. It contains the* soft-bodied animals 
popularly known as “ shell-fish.” Lat. mollis, soft. 

Monad, an atom that -admits of no further subdivision. Gr. 

monas , a %nj£. * - " 

Monograph, a written description^ of a single thing, or class 
of things. Gr. monos, one, and grtipho , I write. 

Moulting, the periodical change that takes place in the plu- 
mage of bircis. • * * 

!M uc us, slime, or slimy matter. # 

Multi valve, a term applied to "hells which (like the Chiton) 
consist of more than two valveg. 

Mytua'poda, an order of insects consisting of those which (like 
the Centipede and Millipede) have numerous feet. Gr. 
myroi , ten thousand, innumerable, and pous, a foot. 
Natato'res, the order of swimming birds. Lat. nato, I swim. 
IfnfROPTEBA, an order of four- winged insects, in which what 
are termed the “ nervures” of the wings are so disposed as to 
form a kind of network (as ii^he Dragon-fly). Gr. neuron + 
a nerve, and pteron , a wing#^ 

Neuters, a name given to the working Bees, to distinguish 
them from the males and females of the hive. 
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Nictitating *&$embrane, that which is colled thd* third eyelid 
in birds. 

NFDiBKANcHiATJtesa^ order of jnollusks in which the gdll^ aV 
naked or exposed (ae in Eolisj Fig. 164.). Lat. nidlm, nuked, 
branchue, gills. • ' 

Ocelli, little eyes. Lat. ocellus, a MttLe eye. 

CEsophagus, the gulfeefc * 

Olfactory, smelling, or having fhe sensed o! smell. I^at. 

olfacere , to smell. - 

Omnr' YOKOX 7S, eating food of every t krU*& Lat. omnis, all, and 
«£ voro, I devour. *«. * - • 

OphiUia. that order of replies under wmohSall serpent arc? 
*** Included. Gt. ophis, a snalfeW • 

Okg ant C f consisting of parts made to co-ojferate with each 
other, os in those which df>nstitiic the bodies of plants or 
animals. % 

Organic Remains, Jhe remains of animals to plants (< organized 
bodies) ^pipad in a fossil stato. 

' #rgans, the parft or instruments by which certain objects are 
effected. Lat. orgahum , a machine or instrunfent. 
OjETiiocE , RATiTEsf'n name given tfc a group of largo chambered 
fossil shells, which are straight and tapering. Gr. orthos, 
etr High t v and her as, a horn. 

Orthoftera, an order of four-winged insects, in which the 
wihgs are, longitudinally fol&cd when at rest, as in the 
Cricket # and Grasshopper. Gr. orthos , straight, and pier on, 
a wing. 

Osseous Fishes, those that have,, the skclotcfn dr bone. Lat. 

os, a bone. • . *, 

Otolites, the car-bones of fishes. Gr. mis, otos , the ear. 

Ovisacs?’ I J' ecl! P tacleB f° r the eggs or ova. 

Ovi'gekotjs Vesiclbb, the little bladders or cells in -which the 
ova or germs of some Zoophytes ore observed. Lat. ova, 
eggs, and gero , I bear or carry. • . f 

Oviparous animals, those whose'" young ar%,pH)duced from 
eggs. Lat. ovum, an egg, «and pario, 1 bring forth. . 
Ovipositor, the instrument by which eggs are deposited. It 
is remarkable ibr its great length in fftrnic species of insects. 

. Ovo-viviPARodfe Animals are those* in which the egg is mp- 
• t urjj d^m the act of deposition^and the young are brought 

Oxi'G^Rif.a gas which is onepf the constituent parts of water, 
and «f atmospheric air ; it is essential to animal life. 
Pachyderm Ata, an order of quadrupeds, including the Ele- 
phant, and other animals distinguished by having thick 
skins. Gr. pachys thick, and derma, the skin or hide. 
Palpi in insects, the organs popularly termed “ feelers.” "feat. 
palpum, a gentle touch or pat. 

Papilla, small projections cr protuberances which resemble 
* , v ; jn form the nipple or the t&tts.oi animals. Lat. papilla , a 
v!*" nipple. 

&$Parasita, animals that are parasitic, or draw their support 
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^rom the\odies of other animals 4o 'which (My attach them* 
ysplves. Lat. parasitw , a parasite or hangei-on. 
JrECTiNATKp, shaped like a comb. Lat. a comb. * 

PEctemra^cjriATA, an ordef of mollusks in which (as iifthe 
Jmccinum and the Murex) the gills ore shaped like the teeth 
of a comb. Lat. pecteiT, a comb, bronchia, gills. 

Pectoral, bek>f|ging to t^e chest. Lat ^pectus, pectoris, the 
•chest. * • 

Pedi'mana, 4 ‘ foot-handed ’ a term applied to some of the 
jponkey tribes^ that i|awe opposable thumbs’ on the fe^I but 
* not on th® antgrio? extremijies, or, as they axe npuall^ 
t^Bned, “the hands.” 

Peduncle, in Botany, the stilt that supports the flower; in 
Zoology, it is employed — as also the word Pedicle — to 

denote a small stalk fr stem ; thus many of the crustaoea 
have eyes mounted on foot-stalks m: peduncles. Lat. pis, a. 
foot. • 


Pedunculated, having a stem or foot-stalk. _ • h* „ 

Pekennimi^chiate, that group of amphibious reptiles m 
which the gills are permanent. Lat. perei^nis, permanent or 
lasting, ana bronchia, pills. • 

Petals, the leaves composing the corolla or blossom of a flower. 

Gr. petition, a leaf. • 

Petrified, converted into shjae. Lat. petra , a stone, and 
to become. 


Pharynx, the uj>per portion of the windpipe. • 
Phenomena ijtcrally that which may be seen; generally 
used to imply some striking or remarkably appearance. Grt 
phainormu , I appear. • 

Phosphorescence, the light caused by phosphorus; vei$ 
conspicuous and brilliant in some of the soft-bodied marine 
animals. % 

Phyllophagous, “ leaf-eating” — a term applied to the Sloths 
and tfher animals of the same order. Gr. phytton, a leaf, 
and phagn, to eat. 9 • 

PnYMTOLOGlBT, tne conversant witb>he laws of animal economy, 
oftjthat knowledge which is flenotyd by the word “ Physio- 
logy/ * Gt. physis* nature, and logos, a discourse. 
Pigmental Cells, those which conti^n the colouring materials 
or pigments which givti to the skin its peculiar tints. 

Pinnje, wings or pinions. TJie %srm is applied to the wing-Hkf 
expansions of certain Zoophytes. “Pinnated,” in Botany, 
means leaves that grow in pairs or like wings, from the leaf- 
stalk, as in the Ash or the Hose ; and in Zoology, it is used to 
denote a wing-like appearance. 

Pisces, fishes — one of the classes of vertebrate animals. 
Placenta, a network of blood-vessels by which the young: of 
*most mammalia are nourished prior to birth. 

Placoid, a term applied to a group of fishes having scales of a 
broad flat form. Gr. plax^ broad flat surface, and eidos, 
form. 


Plagio'stomi, the order of cartilaginous fishes which includes 
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the Sharks Cnd Bays. Gr. plagios , slanting, &nd stomq, a 
mouth. ^ v 

PLASTRON, a tcrnTj^iplicd to th$ shell pr plate that coycrs th^ 
tower surface of the body of She Tortoise. P 
Plectognathi, an order of osseous fishes in whiiih vhe ja^Ts arc 
united, as in the Globe-fish and Trunk -fish. Gr. plektos, 
plaited, and gna&oi, the jaws. ' . 

Pollen, the farina or fine dust contained Si the anthers of 
flowers. : ■ 

PoltJ^a'stbica, ohe of the pro at divisions 9 f ? the infusorv ani- 
majculcs, characterised by the po^ss^Lon of a numbed of 
sacs or stomachs for the reception of food. ©r. polys . nr my,'’ 
y aster, the belly. <. 

Polygonal, having many angj.es and sides. Gr. polys, many, 
and gonia, an angle. ^ * 

Po^gPEb, rayed animals Which were formerly supposed to par- 
take of the nature of both plants and aflimals. The tenta- 

culftfc expanded, bear some resemblance to the arms of 

* "Cuttle-fishes, Known to tho ancients as Polypi; hence the 
origin of the name* * 

Pgey'pidom, the lromy Bheath wifii which the soft body of the 
Polypes is invested. Lat. polypus , a polyp, and aornus, a 
bouse. « 

Prehensile, having the power of seizing. 1 Lat. prehendere , to 
Prehension, the act of seizing. 6 f take, seize, or catch. 

Primaries, the terminal feathers of the wings of birds. They 
grow on the parts which correspond to tnc bones of our 
v hands. c r * 

Prismatic Colours, the beautiful rainbow tints produced by 
° the refraction of a ray of light by means of a prism. 
Prime'val, belonging to the first or earliest ages. Lat. primum 
.am an, the first time. 

Proboscis, a fleshy prolongation of the snout, as seen in the 
Tapir, or in the trunk of the Elephant. 

Process, an anatomical term meaning a projecting portion. 
In this sense, it has a d Afferent Signification ffbpi the game 
word as used in arts and Manufactures. * 

Propagation^ the continuance of species; the generating of 
young individuals from the parent sttfek. Lat. propagare , 
to multiply or increase. * 

'Prototype, the first or original form or model. Gr. proton, 
first, typos, impression. In Zoology, the term is applied to a 
species in which the characteristics of the group to which it 
Lgs are well developed. 

op a, a class of mollusqp which have two membranous 
usions like fins or wings, and are hence spoken of as 
M wing-footed.*’ Gr. pteron , a wing, and pous , a foot. * 
PAmonary, pertaining to the lungs. Lat. ptutno , a lung.% 
Pplmonata, the order of mollusks which breathe by lungs ; the 
common Slugs and Snaila^rc well-known examples of the 
tfibe. 

pfn^Mo'NiGRADEs, the numerous tribes of Meduseo or Jelly- 
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shea, which move by the contraction and otpansion of the 
isc, and respire by the effects of the sam<| movement^ *Lat. 
’ o, a lung, andr T ‘ T ” 


puhno, a i lung, and gradiort I walk or <iu vance. 

Pur^ insets ^jn that state wnich immediately precedes iSheir 
appearance in their perfect or Imago form. 

Quadrtt'mana, the order of mammalia yluch includes the Apes 
and Monkef r % Quadras, a derivation of the Latin word for 
•four* Aid manus, a hand, db the four feet of these animals 
may in somb degree be i^ed as hands. t 
Quadrupeds, fo*r -footed animals — quadrus, from qtmtuor^ 
^ tout, pcs, a Toot. Thg term is restricted tq* those 

suckle Their young ; »fr, in other words, to the oiasfe. 
• mammalia . ^ # 

Quarry, the prey at which a ha^k is flown. 

11a dial Lines, those wlplch extend Jxoi» the centre of the 
Spider’s web to $ie circumference, Thus forming the" ratBi of. 
the circle.’ • m 

Kadi .Aria, that division of the Rayed anin^ls* fa which 
radiated structure is most conspicuous, as m the Star-fishes , 
and Jelly-fishes. - m 

Radiated Animals, or Raaiata , one of the primary groffps 
into which the Animal kingdom is divided. In than the 
nervous system, so far as it lias been observed, presents a ■ 
rayed or radiated arrangement. • 

Ramification, extending or branching out in the manner of 
the branches of a tree. Lat. ramos facer e , to make branches 
or houghs % 

lUno'im , an order of bird# which includes jhe Falcons, Owls; 
and othffr birds of prey. Ldt. raptor , one who seizes, drag^ 
or takes away by force. 

Raso'res, the order of ** scraping birds. M It iribludes the Hen, 
the Tm*key, and other barn-door fowl. m Lat. ralbr, one who 
scrapes. 

Reticui^ted, presenting the appearance of network. Lat. 

rete, a^n^t. The wingrf the l>ragon-fly is ‘of this#kind. * 
Reti\actilA capable of being ^rtfWn back. Lat. retrakcre , 
past, r Mr actum, drawn or pullcdjtmck. 

Rodentta, the order^pf mammalia known as the “gnawing” 
animals, including the Hare, the* Rat, and the Squirrel. 
Lat. rodere , to gnaw." # 

Roe or Pea, the name givenjo the mass of the ova of fishes. 
Roti'feka, one of the two great divisions of the infusory ani- 
malcules. Their name is derived from certain appendages 
which present an appearance resembling that of wheels in 
rapid motion. Lat. rota , a jarheel, and faro, I bear, 
Rtjminan'tjta, that order of mammalia which includes the Ox, 
tjse Sheep, and other animals that chew the cud. Lat. 
*ruminare. 

Saccharine, sugffry; having the properties of sugar. Lat. 
saccharum, sugar. 

Sauria, au order of Reptiles, Comprising the various tribes of 
Lizards. Gr. saura, a lizard. 
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Scansorial, clfenbing. Lat. scandere, to climb. ,> 

Scut ibra nchia'xa, an order of molluscous animals which h. aye 
" the gills protSTOd by a shield. Lat. scutum, a shield „ 
Pranchitp, gills. ° - / J 

Secondaries, the feathers belonging to the wings of birds, and 
which grow on the £oncs corresponding to those of the fore- 
arm* or that partSetween the w^ist and tV Ubow. 
Secondary Hocks, “ an extensive series of the at rallied rocks 
which compose the crust of th^ glohr, with certain charnc- 
tdys in common, which distinguish them from another series 
* below them, called primary , and ffon*^ thii d series above, 
*hem, called tertiary” — Ly^i.L. *' _ ° 

Sedentary, retrnining at rest* motionless, inactive. Lat. 

ftcdetifariifs, from seder e , ,to sit. 

Sertulakjan Zoophytes, those wH oh boar a resemblance to 
. I.iiniature plants or f row era. Lat ?sertu/'i 9 u little no|K?ay, 
wreath, or ehaj&d of flowers. M 

sitting l. used sometimes in contradict in ctionp> pe- 
dunculated: thus the eyes of some crustaoep. are Sessile, 
while those of pthors are said tp be pedunculated, or on foot- 
stalks. 

Sit.ex< the earth entering into the composi turn of flints. 
Siliceous, Pinty; principally composed of the earth silex. 
SmiAOLES, Lot. synraculum , a breathing-hole. 

Sternum, the breast- bone, or the hat bone occupying the front 
of the chest. 

•Strata, Stratum.— “The term stratum, derived ftom the Latin 
verb sterho, t<^ strew or lay out, means a bed or muss of 
matter spread out over a certain surface by the action of 
1 water, or in some cases by wind. The deposition of suc- 
cessive layeis of sand and gravel in the bod of a river, or in 
a canal, Milords a perfect illustration both of the form and 
origin of stratification.” — L yell. 

Stkepsip'tetia, an order of insects consisting of the family of 
the r Sty lops. The term, is derived from the Cmu strepho , 
to twist, and pteron, asjving; the first pait of Wings Bering 
absent, and represented tfjr twisted rudiments.' / 
Stuhiones, tho family of cartilaginous lishes comprising the 
Sturgeons. «- r * 

Sub-caudal, a term descriptive of tne situation of the pouch 
of the Pipe-fishes, which is cl tbc lower part of the body and 
near to the tail. It is, of course, applicable to any-other object 
similarly situated. c 

Suctorial, sucking. Lat. suet us. The word is applied to those 
tribes of insects that obtain their food by suction. 
Superincumbent, Lat. super, above, incumbcm , lying or lean- 
ing upon : a geological term used in describing the portion 
of stratified rocks. s 

Tectibrancb ia'ta, on order of mollusks, in ‘Which the gills are 
concealed under the fold diiyi mantle, as in the A ply si a or 
Sea-hare. Lat. ted as, covered or protected, and branchice, 
gills. 
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Tjsntaculv, retractile organs surrounding the month, and used 
1 ' many aquatic animals for seizing their prey. 

Tr -l rent rial, connected with or relating to *Ve earth. Lat. 
tei' f t , ilioVarth. •* 

Tert tables, flus leathers in the \wings of birds which grow An 
the humerus , or bone corresponding to that between the 
elbow and the ? shoulder. 

Thrtiarv Bucks, ■ a series af sedimentary iocks with charac- 
ters which distinguish them from two other great series of 
strata — the secondary {qplMhe primary — which lie beneath 
them ." — j m 

'.LftsSi la ted, divMeu into squares* The term is appliccLto a ’ 
* pavnient formed of square-illipod stones, ofipn of different , 
cohmrs. Lat. %#«<»/*'», a square tile. m 

Test tea, moUusks wdth aAhelly Vovering, such as the* Snail, 
Ihe Whelk, tW^JvsttT.f Lat. testa ,41 sli#lL 
!fnsTiMU>'A f T\^fli«it wlca* of Reptiles which includes tne T#i- 
If rises. Lat. t "st nr to, a tortoise. * . 

Tuomx, the che>t. In the true insects, the OTJgaftfPfifr locoing 
lion, wild nor wings or legs, art 1 attached to the thorax. 
Thysv'nouka, an order of apterous or wingless insects, which 
have the tail fringed with numerous minute hairs. Ot. 
f.hystiuoi, fringe's, and oara, the tail. • 

Tojtn ditv, that state «>f rest observable in the hibernating 
animals, in which they rer-ain without ox* ding any of the 
powers of active life, and with diminished annual heat and 
respiration. In many cases the word implies benumbed with 
cold. * • # # a 

Tracuk'a, tfu* windpipe. m • m 

Transform at injs, the changes which animals undergo in their 
progress from the ovum or egg state, until they assume the 
appearance of the perfect animal. 0 

Tkvnsitory, continuing but a short time.. 

Translucent, permitting the light to pass through. Lat. 
transi ‘'ore. 

TftA' r svF,io across, being in a cross* direetioif. Lat# trans - 
?\ "sus, .rom transrrrtvre , tu.it urn across. 

Tin a tribe of extinct erustaceouH animals, so called 

from the^b ly bciLg composed of three lobes. 

Titirou, a powder used for polishing metals and stones, first 
im -ported from Tripoli. It is composed in a great degree of 
the inn' v cases of Infusoria. 

Tripod, with three feet, or resting on some support of an anulo- ■ 
gous kind. Gr. frets, three, and pous , a foot. 

Tki radiate, arranged in the manner of throe radii* or lines 
proceeding from the same Centre, 

Tujikrules, small pimples, or similar excrescences, giving a 
rough or warty appearance to the surface. 

Tum 1 l 1 11 ran cii 1 '/t\, an order of mollusks, to which the Yenne- 
tus belongs. The gills in some of the species arc arranged 
in a somewhat tubular for and follow all the windings of 
the convoluted shell. 
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Tcttica'm, £ class of molluscous animals, having a lathery 
or a membranous covering, instead of one formed ofr^lielly 
* ^matter. I^m^iy other respects their structure is \eiy«-c- 
markable ana peculiar. l,at. tunica , a tunic/ JF 
Typical, that which is regarded ’as the typdf or* representative 
of a particular group. • 

Undulation, a movement in curved or afojung lines resem- 
bling that of a wave. Lq£. tfndulatns * Trom rihr/tf, a wave. 
Unique, singular, single, one only. Yronch^uniquc. 
Univalve, a term applied to if jjifll whjyli, like that of til' 1 
^Whelk or the Limpet, consists t»f ojjy 09c piece. ** r 
Vacuum, a space unocc-ipitAl by matter ^-luosft. usually ylfployed 
" to denote v space* in, m wKith the aim has been exhausted! m 
Ventj^VT,. belonging to the belly. Lat. ventA, vrnlris, the belly. 
Ven^ucm., U term aj plied’ to on A or to two okthe cavities in 
, thg heart of the vertebrate amilnls. \ •- 
'WEkmtfo JtJtf , worm-shaped. Lat. mrmito, a worn. 

Veiou j^ade, moving like a worm. Lat. vermis, a worm, and 
— graHdjffb * I advance. r 

Vertebral Column/— “ Vertebral, as consisting of segments of 
the skeleton ^ which turn om* upon the other, and as being 
^ the centre on which Ih’i whole body can bend and rotate; 

from the Latin, rerfo, vm-tere, to turn.” — Owen. 

Vesicle, ti small enclosed space like a little bladder. Lat. 
•Wisicula. « 

Viera tile, possessing the power to vibrato. Lat. vihrare , to 
shake? 

Vitalised, ^with the power of sustaining life'. The term is ap- 
plied to water containing^atmospherie air, and which is 
thereby fitted lor the respiration of aquatic animals. Lat. 
vita , life. 

Vivified, ^ ndued with life. Lat. viverr, to live— vicificrtre, to 
cause or give life. 

Vm'PAEOtJS, producing the voung alive. The word, is used in 
opposition to oviparous, already mentioned. 

We adden Formation, a geological term arolif&to a afresh - 
water deposit in tlio South of Kngland. It bc^ongy.o tin* 
upper part of the secondary series ol‘ rocks, and attests the 
former existence in that re gion of a kirge ri * jr 
Zoology, that 'department of science that treats o* the strue- 
, ture, habits, and classification of animals. Gi r sx!on, an 
animal, and logos, a disco*urs6. *s* 

Zoologist, one who has acquired a knowledge of Z<. )logy. 
Zoophytes, a class of radiated animals, formerly s opposed to 
partake of the nature of both animals and plants. Or. zoon, 
an animal, and phgton, a plant. 


the end. «* 
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